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PUBLISHER'S NOTICE. 



For some years there lias been a coiiatatit and increasing ciemand 
for a thorough and reliable text-book on the Anatomy of the 
Invertebrata ; and no other book having appeared upon the subject 
to meet the requirements and to supersede Dr. Burnett's translation 
of Von Siebold's Lerhbuck der vergleiclienden Anatomie, which, to- 
gether with the translator's valuable and extensive notes, is believed 
to bo incomparably the best and most complete treatise on the 
science, and the same having been highlj- commended by Professors 
Agasaiz, Silliman, Hitchcock and otheis, the publisher feels him- 
self justified in offering this edition to the student, confident that it 
will supply a want not at present met by any other work in our lan- 
guage. 

Boston, May, 1874. 
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NOTICE OF THE TllANSLATOR AND EDITOR. 



Is issuing an Eiiglisli tran&ktioii of the Lehrbuch dcr ver- 
gleichenden Anato?nie of Von Siebold and Stanrius, any 
formal twjcount of tke work is quit« unnecessary. To all Anato- 
mists it is a treatise already well and fiivoralily known, and it has 
justly been regarded aa the most complete and comprehensive work 
of ita kind now extant in any language. The high position and 
distinguished reputation of its authors have been fully sustained by 
this portion of their labors. 

But there are several features in this work which should be men- 
tioned, since by them it ia favorably distinguished from all other 
treatises of the kind that have preceded it. 

In the text will be found a lucid yet succinct exposition of thft 
anatomical structure of organs, arranged aa fer as practicable under 
distinct types. The details on ^hich this typical summary is based, 
are comprised in notes which are as remarkable for their erudition 
aa for their copiousness ; indeed, the utmost care hag been taken in 
the literature of the various subjects treated, and the student will 
here find the most reliable and at the same time the fullest refer- 
ence to the bibliography of nearly every suliject in Comparative 
Anatomy. In this way, the work as a whole furnishes a complete 
dictionary of the science, and will prove invaluable even as a work 
of suggestion and reference, to those who would pursue any special 
line of inf^uiry and research in this department. 

It may be truly said that the Microscope lies at the foundation of 
all our best knowledge of anatomy, and especially that of the Inverto- 
brata. This is the ease, not only on account of the small size of most 
of the animals, but because, aa Von Siebold has said in his preface, 
the anatomy of these lower forms is scarcely reliable unless based 
upon histological investigations. 
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VIII KOTICE OF TUB TBANSLATOE AKD EDITOK. 

Hence, that part of the work treating of the anatomy of tba 
Invertebrala, by Von Siebold, is rich in the results of micrtracopi- 
«al researches ; and their value in the elucidation of the subject 
will be readily appreciated. This plan of procedure haa not tho 
same urgency with the higher animals, where the character of an 
organ or part can generally be ascertained from its position, &0. ; and, 
in tho second part of the work, on the Anatomy of the Vertebrata, 
by Stannius, details of microscopical structure are comparatively 
little insisted upon. But, witbin a few years, tho histological compo- 
sition of organs, even though their character and function is well 
known, has become of great and increasing interest ; and details of 
this kind, as far as they would be understood without the aid of 
figures, I have sought to add in their regular order and place. 

As to the notes and additions generally, they stand by themselves 
with Ed. affixed, and almost invariably refer to some point treated of 
in tlie text or notes of the original, and for the most part relate to the 
correction, confirmation, or extension of some statements there made. 
These notes were drawn from all the sources accessible to me; but 
from tho many difficulties in the way of the early receipt of foreign 
. works in this country, they are not as complete a record of the recent 
progress of the science as would be desired. 

As to the translation, I may say, that not being a German scholar, 
but having read the German language chiefly for scientific purposes, 
. I trust that any inelegances of diction or idiom will be excused. 
But, throughout, I have endeavored to give a faithful rendering of 
the author's meaning, and to express this in as simple and terse a 
form as possible. 

In conclusion, I wish to express my gratitude to my friends who 
have kindly aided me in this work ; -— prominent among these is Mr. 
Edward Capen of thjs city, who has been of invaluable assistance 
to me in the labor of passing the sheets of this volume through tha 
press; — of others, such aa Professors Agassiz, Dana, Leidy, and 
Wyman, their names will be found honorably recorded by their own 
important labors in science, to wliieh I have so frequently referred 
in these volumes. W. I. B. 

Boston', Nov. 1853. 
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As latterly, Zootomists have given mucli greater attention to the 
invertebrate animak than formerly; and as, with thtwc investigations 
they have united, as much aa possible, others upon the generation 
aad development of these animals, such a mass of material, composed, 
in part, of entirely new and very remarkable tacta, has accumulated, 
that the manuals of Zootomy hitherto published are of a scale quite 
inadequate to receive them. It is unnecessary, therefore, for me to 
offer further reason for the task I have undertaken of arranging these 
materials and reducing them to a systematic form. But the order 
in which I have disposed them may not meet with general approval, 
for, hitherto, in works of comparative anatomy, the organs, and not 
the zoological classes, have served as the basis of the order pursued. 

But, in the present state of Science, and at least provisionally, it 
appears to me that the anatomical order should not be followed, for, 
the types, which, until now, have been recognized in the develop- 
mental aeries of the several organs, appear no longer valid and 
permanent. Indeed extendetl reseiruhes made upon a great number 
of animals, have shown thit theie types hitherto regarded as express- 
ive of fundamental laws may almost be taken as the exceptions. 
Such genera as ffi/rf;o Lumhicus Hirudo Unw, Astacus, ini , 
can now no longer be regarded as the representatives of certain 
afflimal classes or orders for their organization is far from affording 
the requisite type of that of allied aniniils It appears now clearly 
determined that the types of the de>elo[ment an! disposition of the 
Tarious organs of the Intertebi\tv are more numerous and varied 
than hitherto supposed and that in this respect a rule wholly differ- 
ent from thatof those of the Vcitobrata must heie le applied. Butaa 
the numberless details which we now possess upon the organization of 
the Invertebrata, ha^e not been thiioughly woiked out and system- 
atized in all the orlcia it is really a taak too difficult to here 
distinguish the rule fiom the et^ption and the type from that which 
is only a secondary modifitat n 
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I have especially devoted myself to the collecting and collating aa 
completely as practicable, the numerous new and important facta in 
the organization of the invertebrate animals, which have as yet been 
developed. And as occasion presented, I have verified with my own 
eyes the particular results ; and wlien I have been obliged to refer 
to the diacoveriea and observations of others, I have cited exactly their 
works. 

I could not exclude Embryology and Histology from thia work, for, 
in these branches, often lies our only means not only to ascertain the 
true nature of many larval forms among the lower animals, but also 
to arrive at the correct interpretation of many organs which, in form, 
position, and arrangements, have no analogues among the higher 
animal forms. It is only by the aid of Histology that we are able to 
show that this or that organ is a brancbia, a liver, a kidney, an 
ovary, or a testicle; while, in the Vertebrata, which are organized 
after a few principal types, the signification of most of tJie organs 
can usually be easily determined by their position and connection. 

In order to avoid long descriptions, I have, when practicable, re- 
ferred to plates and figures ; but in so doing I have always endeavored 
to cite the good and original representations, for I am convmced that 
many figui-es which are transferred from one book to another, become, 
at last, BO changed aS to be quite dissimilar to the original. 

The elaboration c^ 'ids work having been commenced in 1845, but 
its completion having been delayed by my change of residence fi-om 
Erhingen to Freiburg, and partly by a pretty long sojourn of mine on 
the Adriatic Sea, I have been unable to use the important works 
which have been published during the last few years, except in the 
form of a Supplement [additional notcsj which will serve to com- 
plete, to confirm, or to rectify what has been advanced in the body 
of' the work. 

I take this opportunity to publicly express my gratitude to A. 
Kolliker, H. Koch, A. Krohn, C Vogt, and H. Stannius, for the 
friendly and important aid they have rendered me in the completion 
of this difficult task — not only by the transmisaioa to me of inter- 
esting and rare marino animals^ but also in the communication of 
important manuscripts and letters, the contents of which they have 
allowed me to freely use for my work. 

Freiburg (in Breisgau), Feb. 27, 1848. 

C. Th. v. SIEEOLD. 



cibyGoOgIC 



TABLE OF CONTENTS. 



Introdudary JVbte to Ihe Infjisaria, 

I. THE INFUSORIA AND KHIZOPODA. 

Classification and Bibliography, 8-6 

1. External Covering, 6 

2. Musoular System, and Locomotive Organs, T-8 

E, 4. Nervoua System, and Organs of Sense, S-IO 

6. Digestive Appamtus, 11-15 

6, 7. Cirouiatory and Reaplratory Sysfems, 16-18 

8. Organs of Secretion, 10 

9. Organs of Reproduotion, 20-23 

Iiitrodudory JVole lo ihe Zoophyta, 
n. THE POLYPI. 

Classification and Bibliography 24 

1, Cutaneous Envelope and Skeleton, 25-28 

2, Muscular System, and Organs of Locomotion, 29-82 

3, 4. Nervous System, and Organs of Sense, ....'..•...•.•.• 83-81 

6. Digestive Apparatus, .......>. 313-86 

Digestive Cavity of tlie Anthozoa, 87 

Digestive Cavity of tlie Bryoioa, ......•...>.•.•■■ 38 

G, 7. Circulatory and Bespiratory Systems, ., S9-11 

8. Organs of Secretion . 42 

9. Organs of GcneraUoQ, .43-62 



ni. THE ACALEPHAE. 

Classification and Bibliograpby, .■■>..•• GS 

1, Skin and Cutaneous Skeleton 54-56 

2. Muscular System, and Organs of Locomotion, .....••....• 57-S8 

5. Nervoua System 50 

4. Organs of Sense, dO 

fi. Digestive Apparatus 61 

6. fSrcnlatory System, 02 

7. Bespiratory System,  63'GJ 



ab,Google 



CONTENTS. 



IV. THE EOHINODERMATA 



ria, fit nd Bibliography, . . . . 
C t eoQ TS elope and Skeleton, •  • 
M BO 1 "Ij cm, and Organs of Looorai 

; N aa'^y t«m 

1. Orguis of Sense 

I. Sigeatire Apparatus 

I, Circulatory System 

 "eaplratory S; ' 



72-75 
76-78 
73-80 



V. TIIE HELMINTHES. 

Claesiflofttaon and Bibliography, 69 

I. Cutaneous Syatom 100-101 

i. Maaonlar Syatem, and Organs of Locomotion, . 10^103 

1. NerTous System 104 

I. Organs of Sense,  105 

i. MgestiTe Apparatus, I06-1O9 

1. Circulatory Syatem, 110-111 

r. Respiratory System, 112 

i. Organs of Secretion US 

*. Organs of Generation, lU-119 



VI. THE TURBELLAEIA. 

ClasaiScation and Bibliography, , . . . • 120 

1. Cutaneous System 121 

. 2. Muaoular Syatem, and Locomotive Organs 122 

3, 4. Nerrous System, and Organs of Sense 123-124 

6. Digestive Apparatus 125 

6, 7. Circulatory and Respiratory Systems, 128 

a Organs of Seoretion, 127 

9. Organs of Generation, 128-129 



Vn. THE EOTATOEIA. 

Classification and Bibliography, 

. CutanCDuB System 

I, Muscular Syatem, and Locomotire Organs 

L Nervous System, and Organs of Sense, 

I. Digestive Apparatus, 

'. Circulatory and Respiratory Systems 

1. Organs of Secretioi 
I. Organs of G 



Vin. THE ANNELIDES. 

Classification and Bibliography 

1. Catanoous System, 

2. Muscular System, and Locomotive Organs 



cibyGoOgIC 



CONTENTS 



8. Nervous System 146-148 

4 Organs of Sense 149-151 

I. Organs of Toueli, 149 

ir. Organs of Viaion 150 

IIL Ot^ns of Hearing  151 

B- Digealive Apparatns, 152-155 

I. Organs of Deglutition and Mastication, 1 5S 

II. Intestinal Canal 154 

III. Glandular Appendages, 155 

6. Circulatory System, 156-157 

1. Respiratory System, 158-160 

8. Oi^ns of Secretion, 161 

9. Organs of Generation, IG2-1G9 



IX. THE ACEPHALA. 

CksMfication and Bibliography, 170 

1. Cutaneous System 171-176 

2. Muscular System, and Organs of Locomotion 176-180 

3. Nervous System 181-184 

i. Organs of Sense 185-187 

6. Digestive Apparatus 188-lW 

6 Circulatory System, 191-192 

7. Respiratory System, 198-195 

8. Organs of Secretion, .  196 

S. Organs of Generation, 107-200 



X. THE CEPHALOPHORA. 

ClissitiuLtion and Bibliography, !i01 

1 Cutaneous System 202-208 

2. Musealai System, and Organs of Locomotion, 204-205 

3 Nervous System, 206-209 

4 Organs of Sense, 210-212 

6 Digestive Apparatus 21S-215 

6 Ciroulatory System 216-218 

7 Bespiratory System 219-222 

I Bianohiae 220 

ir Lungs 221 

III Aquiferous System, " 222 

8 Oigans of Secretion 223-224 

I Dnnary Organs 228 

n Oigins of Peculiar Seoretiona 224 

9 Organs uf Generation, 225-229 



XI. THE OEPIIALOPHODA. 

Classification and Bibliography, 2S0 

1. Internal Skeleton, 281~2S2 

2. Catoneous Envelope, 233-235 

3. Muscular System, and Organs of Locomotion 236-23S 

4. Nervous System, 239-242 

6. Organs of Sense 243-247 

6. Digestive Apparatus, 243-250 

7. Ciroulatory System 251-553 

8. Respiratory Organs 253-264 



cibyGoOgIC 



CONTEHTS 



9, Organa of Secretion, 2Q&-26a 

I. Urinary Organs ; 265 

IL Organs of Special Secretions, 256 

10. Organa of Generation, 257-2fil 

Introductory JVvle to the Crasiacm. 
Xn. THE CRUSTAOEjV. 

Classification mi B'bl' gi phy 26^ 

1. Eiternal EnTelop 1 (, ta &k 1 t 63 266 

2. Musoular Sjstem I O g f L m 267 69 
8. Nervous System 70-273 

4. Organs of Senae 4-2 7 

5. DigeatWe Appai' 8- 81 

6. Circulatory Syst m S 284 

7. BespiratorySyst m 28j- 87 

8. Organs of Secret n 288- 81 

I. Urinary Oi^a 288 
IL Orgajis of Spec al Sec 1 283 

9. Organs of Generah 290-214 
L Hermaphrodite Cru tai, 1 

II. Female Crus oe 2 2 
in. Male Crustace- i 

Xril. THE ARACIINOIDAE. 

CtiLBsification and Bibliography, 295 

1. Eitemal Envelope, and Cutaneous Skeleton, 296-897 

2. Mnacnlar Syat«m, and Oi^ns of Looomotion 298*299 

S. Nervous System, 300-802 

4. Oi^ns of Sense 303-305 

5. Digestive AppnratuH 306-308 

6. CLroulatory System 309-310 

7. Eespiratory System, 311-313 

,8. Oratns of Seereiion, 314-316 

I. Urinaiy Organs, 31 i 

II, Organs of Special Secretions, 315 

9. OrgajiH of Generation 31S-320 

I. Hermaphrodite Araohnoidae, 317 

II. Female Araehnoidae 318 

III. Male Aroohnoidae, 319 

XIV, THE INSECTA. 

Clfisalfication and Bibliography 321 

1. Eiternal Envelope, and Cutaneous Skeleton, 822-328 

2. Muscular System, and Locomotive and Soniferoas Organs, 325-827 

8. Nervons Sjatem, 328-381 

4. Oraans of Sense, 332-88S 

5. Digestive Apparatus 337-839 

6. Circulatory System 840 

7. Respiratory System 841-844 

8. Organs of Secretion, 345-847 

I, Urinary Organs, 345-846 

n. Organa of Special Secretions, 847 

9. Organs of Generation,  843-356 

I. Female Genital Organs, 349-361 

II, Male Genital Organa, 352-354 



cibyGoOgIC 



CLASSIFICATION 
INTEETEBRATE ANIMALS. 



§1. 

The inYertcbrato animala are organized after various types, the limits 
of which are not always clearly defined. There ia, therefore, a greater 
number of classes among thein than among the vertehratea. But, as the 
detMls of their organization are yet but imperfectly known, they have not 
been satisfaotarily classified in a natural manner. 

There are among them many intermediate forms, which make it difficult 
to decide upon the exact limits of various groups. 

The following division, however, from the lowest to the highest forms of 
organization, appears at present the beat : 

AHIMALIA EVEETBBRATA. 



Brain, spinal oord, and vertebral column, absent. 
FIEST GROUP. 

PROTOZOA. 

Animals in which the different systems of organs are not distinctly sep- 
arated, and whoae irregular form and simple organization is reducible to 
the type of a cell. 

Glass I. Inpcsoeia. 

Class II. Ehizopoda. 

SECOND GROUP. 

ZOOPHYTA. 

Animala of regular form, and whose organs are arranged in a ray-like 

manner around a centre, or a longitudinal axis ; tho central masses of the 

nervous system forming a ring, which encircles the cesophagus. 

Class III. Poltm. 
Class IV. Acalbfh^x. 
Olass V. EcQiKonERUATA. 
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^2. 
THIRD OROUr. 



Animals with an elongated, Bymmetrieal body, and whose organs are 
arranged along a longitudinal axis; so that right and left, dorsal and 
ventral aspects may be indicated. 

The central nervous mass consists of a cervical ganglion, with or with- 
out a chain of abdominal ganglia. 

Class VI. Hblminthes. 
Class VII. Tuebellakii. 
Class VIII. RotAiORii, 
Class IX. Ahnui^ti. 

FOURTH GROUP. 

MOLLUSCA. 

Animals of a varied form, and whose bodies are surrounded by a fleshy 

mantle. The central nervous masses consist of ganglia, some of which 

surround the osaopbagus, and others, connected by nervous filaments, are 

scattered through the body. 

Class X. Acephala. 

Class XII. Cephalopoda. 

FIFTH GROUP. 

ARTHROPODA. 

Animals having a perfectly symmetrical form, and articulated organs 
of locomotion. The central masses of the nervous system consist of a, 
ring of ganglia surrounding the (esophagus, from which proceeds a chain of 
abdominal ganglia. 

Class XIII. CnrsTACBA. 

Class XIV. Arachniua, 

Class XV. In sect a. 



BrBLIOGRAPIIY. 

§2. 



Besides the various ancient and modern works upon general comparativff 
anatomy, — such as those of Blu-menlaek,''" G. Cuvier,'-^ F. Meckel,'^' E. 
Home,**' Blainville,'-'^ Belle CMaje/' Carus,"' Grant, '^'KyjnerJones,'^ Strauss 



nottB and addiUonB by Meciel and Froriep. 1 vole. ' Lehrbuch * 
Laprig, 1809-10. 2Dd edil. Paris, 1836-46. ed. I^lp^jr, IS 

llulle, 1821-33. 1841. 



Analonie. 0St- ' Be TOrgBniiBtlon dM Animani, ou PrinHpeB 
d'AnaloDite compart;. Tom. I. Flvis^^^SS. 

id puUishcd with Nnpoll, 18S2. 



Llngdoiii 
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^ 2, BIELIOORAPHY. IT 

Durckheim,"^ B. Wagner,'^ — there exist various contributions upon tha 
relations of these animals in the physiological works of Trentranvs,"'" Rw 
ddpki,"^ Duges,'^^' Burdock,^'' J. MuUer,'^'^ B. Wagner,''^ and in the- 
Medical Zoology of Brandt and Batzeburg.^^ 

The icoDOgraphio illustrations by Cams and Otto,'"" and by B. Wag- 
ner,'^ contain many platea representing these animals; and in Guerin's 
lamographie/"^ and Cuoier's'^ R^gne Animal, edited by several French 
naturalists, are many illustrations of their internal structure. 

The following are some of the anatomical ■works which treat apecially 
upon these animals : 

Sckweigger. — Handbucli der Naturgeschichte der skelettlosen unge- 
gliederten Thiere, Leipzig, 1820. 

Ddle Chiaje. — Memorie sn la Storia e Notomia degli AnimaJi senza 
Vertebre del regno di Hapoli. 4 vol. Kapoli, 1828-29. 109 tavole. 

A second and enlarged edition of this memoir has been pd)lished under 
the following title : Descrizione e notomia dcali animali invertebrati della 
Sioilia citeriore. 1-5, vol. Napoli, 1841. Don tavo!. I.~OLXXH. 

Sars. — Beskrivelser og Ji^ttftgelser over nogle moertelige eiler nye i 
Havot ved den Bergenske Kyst levende Dyr af Polypernes, Acalepherues, 
Kadiatemes, Annelidernes og Molluskernes Olasser, Bergen, 1835. 

Lainarck. — Histoire Naturelle dea Animaus sans VertSbres, Deux, 
^dit., par Deskayes et MUne Edwards. 11 vols. Paris, 1835-45. 

Milne Edwards. — Elemens de Zoologie, ou Le5ons sur I'Anatomie, la 
Physiologie, la Classification, et les Mceurs des Aoiraaux. Deus. ^dit. 
Animaus sans Vertfib res. Paris, 1843. 

Bichard Owen. — Lectures on the Comparative Anatomy and Physiology 
of the Invertebrate Animals. London, 1843. 

H. Frey and R. Leuckart. — Beitraae zur Kenntniss wirbelloser Thiere 
mit besondever BeriicksiohtiguEg der Fauna des norddeutachen Meerea. 
Braunschweig, 1S47. 

These same naturalists have prepared the second part of Wagner's 
Lehrbuchder Zootomie, under the special title of: Lehrbuchder Anatomia. 
der wirbelloseu Thiere. Leipaig, 1B47. 

Stef. Andr. Berder. — Osservazioni postume di Zoologia adviatica puB- 
blicate per cura dell' istituto veneto di seienze, letteve ed arti a studio del 
Prof. G. Mmeghinl Venezia, 1847. Con tavol. I.-XVI. 



. OBlti 



?Si~ 



" Omndriai der Plijsiolo^B. 2 roL Berlin, aui' vei^ohenden AnBiomla. leip^, 1641. 

iia-2S. '^ Iconognipbte dn Rigna AnlmHl de G. Ciivler,. 

" ■Cnil* Se Phyaloli^a compBrSa de I'HoiDinB et m RaptiionaUoii d'apris nature de IVbib dea. 

s ADimaux. 3 vol. MoDtpellier, 1S33-39. espies les pins FemarquaUa w aouveat nun eo- 

1' Die WijBiologie ala ErWiriu^sirlsaensdiafl, core agnrjes da chaque genre d'Animnus ; pour 

li^ffiniach, J, MuUer, ff. Ifagner. 6 vol. svec 460 planclieB. Polls, 1S80-3S. 

eip^, lSie.40. 2 le Aufl^ Diit Beitrllg^ voa ^ B^ne Animal de Cutiier, nouvelle Mltion, ao 

" Hajidliucii der t^yslolOEio Aes JIi'UBchen. 2 
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INTRODUCTORY NOTE TO TIIE INFCSORIA. 

OoNSiANT labors in tlie whole depaitraent of microscopy, and ihat, 
too, with greatly improved instruments, during the past few years, have 
materially changed the fece of the class Infusoria since the issue of this 
work. There have been numerous and signal researches among all the 
lower forms of animal life; and the imperfect and undeveloped forms of 
Others, which are higher, have been wrought out with an accuracy and 
detail before unknown. 

Those movements have all tended to diminish the numbers of the ao- 
called Infusoria, and it remains to be seen how la,rge the proper cla^ will 
be when these researches shall have been further extended. By some even 
it is believed that it will be entirely resolved into other classes ; this view, 
however, would appear far irom being warranted by our present knowl- 
edge; for, while, on the one hand, whole genera have been shown to be 
only larva] worms (Banaria, Farajnaeium, &o., from Planaria ),* yet, on 
the other, some forms have manifested phenomena and changes leading 
»s to place thera almost unhesitatingly among individual animals. In 
its best aspects, however, the subject has many perplexing points; and, in 
its present unsettled state, it is almost hazardous for a scientific maa to 
entertain anything like positive views thereon. 

I need scarcely allude to thevegetable, algous character which whole sec- 
tions of the Polygastrioa have recently assumed ; and the limits of this work 
will not allow me to discuss in detail tliis and other interesting points. But 
there are two or three topics of the highest physiological import, which 
are prominently introduced by these studies. These are. What is a plant ? 
What is an animal ? and. Are the animal and vegetable kingdoms on their 
lowest confines separate and distinct from each otter ? 

As is well known, all the older criteria by which animals were separated 
from plants have long since been regarded invalid ; and some of those 
which in late years have been regarded among the most constant, have, 
quite recently, been declared as equally unsound. Cellulose has been 
shown to be a component of animal as well as of vegetable structures, and 
KiMiker'\ has insisted that some forma which have neither mouth norstom- 

"Agt^sis, Aiiu. Kat. Hist. VI. 1850, p. f KiUike^. SMM and KOUiker'i Zaitsch. 
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I>TItODUCT0ri NOTr If THE IMl DMA lU 

aoh but consist of a honogencous mass are tiue animals If these 
jremiBBs are oorrect nolliiiij, will ren am as I coicei\e for a dislinctivo 
charaoteri&tic but volunta-i y notion This whi.ii posit vo la indubitable 
«videiicQ of any given foim being of in animal chinoter and it must 
remain foi each, mdnilual obaenei to deteimme whit i ani what is not, 
■voluntary letion m each partioular case Moreover even who ill KUli- 
iers view of n stomacMe t. animal prove coirett the in^eiac condition of 
a true stomachal cavity being present,must, I think, be regarded aa posi- 
tive evidence of the animal nature of the form in question; for this must 
always be a distinctive characteristic of the two kingdoms, when present. 

In regard to the other point, What constitutes an animal ? observers are 
very far from being agreed. Siebold, KSUiker, and others, have taken 
tbe ground that individual animal forms may be unicellular ; or, in other 
■words, that an animal may be composed of only a single cell.* This view 
is principally due to KoUiker's observations and statements upon Gregari- 
nae.t The facts are indeed striking, but the evidence does not appear to 
.3 yet, to settle such a veied and important question ; and 
ince Bruck t has raised the point of their belonging to 
the Worms. But, aside from sueh grounds, I was led, some time since, 
after considerable study of infusoria-forms, to venture an opinion quito at 
■variance with that just mentioned of Siebold and KiTliker. I then made 
the following statement: In ref^rd to the question, What characteristic in 
organic animal matter shall constitute an individual ? I feel satisfied of 
this much, — that cell processes, however closely interwoven they may be 
■with the expressions of individual life, cannot be considered as constituting 
the ground-work of its definition.^ This atatomeut was made more than two 
years since; and subsequent observations, some of them of a special char- 
acter, have not led me to a change of opinion. True individual animal 
iife seems to involve a cycle of relations not implied in simple cells; iu 
other words, these last must always lose their character aa such, in a definite 
form which belongs to the individual. 

On thisaccount I regard the Infusoria proper, or those which have been 
shown to be of an undoubted animal character, as in a completely transition 
state; and, although it may be well to arrange these forms systflraatically, 
for the sake of convenience, yet they cannot be considered ai holding 
fixed zoological positions. Further research in this direction, and upoa 
" Alternation of Ucjieration," will, 1 think, widely clear up this obscure, 
yet most interesting field of study. Eiitok 

•Sifjold. «fioi(( and Ko«."iB-'s Zeitiioh, %Brmh. Siibnld &iid K Miker ^ Zaitsah. 

I. p. 270. II. p, 110. 

iKoilik^. Sielotd and Kiilhher'^ Zcit,s<:h. ^Burtiell. Proceed, E 3tcn boo NaL 

I.p. 1. Hint. V. p, 12i. 
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BOOK FIRST. 
INFUSORIA AND KIIIZOPODA. 



CLASSIFICATION. 



§3. 

The Infusoria, using this word in a restricted sense, are far from being- 
the highlynDrganized animals Ekrenberg has supposed. In tlie first place, 
on account of their more complicated structure, the Rotifera must be quite 
separated from them, as has already been done by Wiegniann, Burmehter, 
B, WagTter, Milne Edwards, Rymer Jones, and others. Tho same may 
be said of the so-called Polygastrica. In (act, a great number of th» 
forms included under Olosterina, Bacillaria, Volvocina, and others placed 
by Ehrenierg among the anenterio Polygastrica, belong, properly, to the 
vegetable kingdom. Indeed, this author has very arbiti-arily taken for 
digestive, sexual, and nervous organs, the rigid vesicles, and the colored 
or colorless granular masses, which are met with in simple vegetable forms,, 
but which are always absent in those low organisms of undoubtedly an 
animal nature. Oell-strueture and free motion are the only two character- 
istics in common of the lowest animal and vegetable forms ; and sinoe 
Schwann ''* has shown the uniformity of developnient and structure of 
animals and plants, it will not appear strange that the lowest couditiona 
of each should resemble each other in their simple-cell nature. As to 
motion, the voluntary movements of Infusoria should be distinguished 
from those which are involuntary, of simple vegetable fonns; a distinction 
not insisted upon until lately. Thus, in rtatcbiiig carefully the motions of 
Vortioellina, Trachelina, Kolpodea, Oxytriohina, &c., one quickly per- 
ceives their voluntary ehe act Thmt fthpo ta 
tracting and expanding th b d es 

But in the motions of v g t ble f ns tl It p 1 

and there is no appearanc f 1 1 n th h f pi f rm 

their locomotion being a [.1 h d th by m f 1 tl 

physical causes not yet 11 d stood 01 th f b 1 t 
vegetable as well as to an 1 f d th t t a 1 1 le 

remarkable that in animals they should be under the control of volition. 
With vegetable forms these organs are met with either in the shape of 
ciliated epithelium, as upon the spores of Vaucherm,'" or as long, waving 
■filameats, as upon the earlier forms of many eonfervie,'^* in which last can 
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^■J 4, 5. INFUSORIA AND RlllZOl'ODA. 21 

often be seen the so-called organization of Ekrenberg's Monadina and 
Volvooina. Until the fact that cili8f«d organs belong to both animals and 
vegetables was decided, the real place of many low organisms had to 
remain undetermined.'* However, notwithstanding their free motion from 
place to place by means of cilia, the vegetable nature of many organisms 
seemed clearly indicated by the rigid, non-eontraetile charaot«r of their 
forms. It is from a misapprehension of the true nature of these facts, that 
Bome modern naturalists have denied the existence of limits between the 
two kingdoms.™ 

With Bacillarese and Diatomacese, this question has another aspect. 
Many of these organisms have been taken for animals from their so-called 
Toluntary movements, which truly entirely want the character of volition. 
In the movements of the rigid Diatomacese, for instance, the whole plant has 
oscillatory motions like a magnetio needle, at the same time slightly 
■changing its place forward and backward. A¥hen small floating particles 
come in contact with such an organism, they iumiediately assume the 
same motion. This may be well olDserved with the Osoillatoria. There 
are here, undoubtedly, no oiliary organs ; in faot, they could not, if pres- 
ent, produce this kind of motion. According to i/irenierg,"" the Navioulaj 
can protrude ciliary locomotive organs through opening,- of tlioir carapace; 
but this has not been observed by other naturalists, 



The Rhiaopoda, whose internal structure is as yet imperfectly known, 
are closely allied to the infusoria. Like these last, their bodies are cellu- 
lar, containing nuclear corpuscles, but no system of distinct organs. These 
two classes of Protozoa differ, however, in their external form, and the 
structure of their locomotive organs. The body of the Infusoria, notwith- 
standing its contractility, has a definite form, and moves chiefly by means 
of vibratile organs. That of the Bhiaopoda, on the other hand, although 
equally contractile, has no definite form ; their movements also are not 
due to ciliated organs, but to a change of the form of the body by various 
prolongations and digitations. 



Owing to the present mcomj lete details ui on the organization of these 
animals, little can heie be said about thtm and therefore, instead of 
devoting to them a separate chapter it n lU be proper to treat of fhem 
with the Infusoria in genoial 

As the division of the Poljgastrio Iniusoiii, by Ekrenlerg, into two 

naiDiile, may In 



HWi the mart osrsfal rtudiS*, a ilUl undM ded 


Ma"'' 
oontusion 


Maaemio pai*r (DiSJWtttJo de finibuo 

between Uie n™ Wi^doma floes not exist, 
i I Be lin ISM, p. 184, Tat 1. fig- IB, »nS 


In Nov. Act. Acad. Leap. Carol vd XX. pari 11 
"'t &« Unger, Bte PBfitkc Im M mente dec 
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22 ISFCSOKIA ANP KHIZOPODA. 

orderB, Anentera and Enterodela, appears niifounduii, tte folio? 
ifioatioD seems more natural : 

PROTOZOA. 

Class Infusokia. 

Organs of locomotion chiefly vibratUe. 

OEDER I. ASTOMA. 
Without an oral aperture. 

Family ; Astasiabj. 
Genera; Amblyophis, Eugleita, Chlorogoniuv, 

Family : Pbridisaea. 
Grcnora : Peridinnim, Glettodinium. 

Family: Opalinaea. 



ORDER II. STOMATODA. 
Witli a distinct oral aperture and 

Family : Vorticell:na. 
Genera : Slentor, Tric/wdina, VwiiceUa, Epintylis, Carchesium. 

Family: Ophbydina. 
Geiiera : Vaginicoia, Cothumia. 

Family : Enchblia. 
Genera ; Actinophrys, IjuKophrys, Frorodon. 

Family: TftACiiELiKA. 

Genera: Glaucoma, Spiroslomum, Tracheites, Loxodes, Ckilodon, Vkialina, 

Bursaria, Nassiila. 

Family : Kolpobe*. 
Genera : Kolpoda, Paramecium, AnvpkUeptus. 

Family: OxYTEicBiiSA. 
Genera: Oxytricha, Styhnychia, JJrostyla. 

Family: Euplota. 
Genera : Euplotes, Himantophorus, Chlamidodon. 
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6. ikfusoria and rhizol'oda. j.o 

Class Ehizopoda. 

rgans of locomotion consisting of eompletety retractile, ramifying 
prolongations of tlie body. 

OEDEE I. MONOSOMATIA. 

Family; Amoebaea. 
Genus : Amoeba. 

l^AMiLY : Arcelltna. 
Genera : Arcdla, Diffiugta, Gromia, Milida, Eughjpha, Trinema. 

OEDER II. FOLYSOMATIA. 
Genera : Vortidalis, Geopontts, No 
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ISFUSORIA ASD EUIZOPODA. '^^ 6, 7, 8. 



OriAPTEE I. 

liXTEKNAL COVEBINQ. 



The Protozoa are surrounded by a very delicate cutaneous envelope, 
which is sometimes smooth,"' and sometimes covered with thickly-set oilia.'^ 
■Generally these cilia are arranged in longitudinal rows ; <^' but in ActivO' 
phrys they consist of long contractile filaments of a special natui'c. 



OIIAPTEU II. 

SYSTEM AND LOCOMOTIVE ORQANS. 

§'• 

With the Protozoa a distinct muscular tissue cannot be made out, but 
the gelatmoug substance of tlieir body is throughout contractile. 

It 18 only in the contractile peduncle of certain Vorticellina, that there 
can be perceived a distinct longitudinal muscle, which, a^uming a spiral 
foiiK, can contract suddenly like a spring.*^ 

5 8. 

The Vibratilb Oroans on the surfece of Infusoria serve as organs of 
locomotion. 

With many species they are found much developed at certain points, 
jind are arranged in a remarkable order and manner. 

With Peridinwm, a orown of them encircles the body; with Stylony' 
'ckia, they ai-e quite long, and surround th^ flattened body like a fringe ; 
while the Vorticellina have the anterior portion of their body surrounded 
Idj retractile cilia, arranged in a circular or spiral manner lu Trichodina 
there is, upon the ventral b d w h P li 

back, a very delicate ciliated mb u.bdwhh. ta bed 

ring which ia. dentated, and m sed m h m g 

With Trichodina pedicuius his b d wh d 

broken or ragged with Tn tod rui 

By means of this organ hea m wmwh y d h 

skill the arm-polyps and Planana. W ith many Infusoria, the vibratile 
organs are situated at the anterior extremity of the body, as simple or 
double non-retractile filaments, which move in a manner to produce a vor- 

' rracieiiKs, Parnmcscitim, JVossiita, l^t. paraaite in nimij PluQarieae. 

1 ArapS-Uejilui, CMleion, Opalina, i/c. > FJa-enberg bsa emiriilj arBrluakal the ciliated 
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^§ 9, 10. IKIUSOEIA AND KHIZOPODA. 25 

tical action of the water. '^ Butwitli others the locomotive organ is a long 
retractile proboscis.'*' With the Osytrichina and Euplota, there are 
flftshy movable points (uncimi) upon the ventral surface, by which these 
animals move about aa upon feet. During these movements with the Osy- 
trichina, the posterior portion of the body ia supported by many setose 
aad styloid processes, which point backward. 

The singularly varied and branching locomotive organs of the Rhiao- 
poda are short, and digitated with Ammba, DifflMgia and Arcella.'^^ But in 
ihe other genera they are elongated and filamentous, "'' 



CIIAPTEKS III. AND IT. 



§9. 

Although the Infusoria clearly evince in their actions the existence of 
sensation aad volition, and appear susceptible of sensitive impressions, yet 
BO nervous tissue whatever has as jet been found iu tlieni. If Ekren- 
berg supposed the Polygastrio Infiisoria to possess a nervous system, he 
did so because, having decided that the red pigment points of these ani- 
mals were eyes, he inferred that they necessarily had a nervous ganglion 
^t their base. 

§ 10. 

"With the naked Infusoria the sense of touch exists, undoubtedly, over 
ihe whole body. But beside this, it appears specially developed, in many 
species, in the long cilia forming vibratile circles, or in those movable 
foot-like and »nout-like prolongations of the body. In the same manner, 
it is probable they have iiie sense of taste also ; for they seem t« exercise 
a choice in their food, although no gustatory organ has yet been found. 

All species, whether they have red pigment points or not, seem affected by 
Jight. Without doubt, therefore, tteiv vision censists simply in disorimi- 
mating light from darkness, which is accomplished by the general surface of 
the body, and without the aid of a special optical organ. 

The simple pigment point of many Infusoria,''' and whioh SArenierg' has 
generally regarded as an eye,''' has no cornea, and contains no body capa- 
ble of refracting light; there is, moreover, connected with it no nervous 
substance. 

Ehrenberg attaches here too great an importance to the red color of the 

™ «™ """"'' ' ' '"  I, p.' 196, pi. IX. fig.' A.* S«', els°, wV IliWoira 

* TtaeheHvt trUhophoTKa feela almnt nUh s II. fig- 1, ^ T— 10 j li. IV. fig. 1)] Oeoprniiia ilet- 

long snout of this kind, withoul, hoivever, produc- la borealie, Jfanioxina ttrmanica, souordini! lo 

tMaTonlcalactlDiioa tbc water. Ehrenlia-g. Abtumd, d. BerUuer AXad. 1839, 

" Bee Ela-enlierg, " Die InflioionaUilsrclieii,'' p. 106, Taf. I. II. 

Ami/gophis. Eaglena, Chloroeonium, ifC. 
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26 INFUSOKIA AXD KIIIZOPODA. J'J 11, IS. 

pigment,''' for the blue, violet and green pigments, seen in tie eyes of in- 
Beets and orustaoea, ehow clearly that tlie red pigment is not essential to 
the eye.* 



CHAPTER V. 



§ 11. 

The Infusoria are nourished, either hy taking solid food inffl the interior 
of their body, or by absorbing by its entire surface nutritive fluids which 
occur in the media in which they live. 

This last mode is illustrated in the Astoma, which have no distinct oral 
aperture or digestive apparatus. By the ingenious experiment first per- 
formed by GfeicAere,"' of feeding those animals with colored liquids, no trace 
of these organs could be found. 

Ekrertberg, who also had observed tliat they did not eat, regarded their 
internal vesicles as stomachal organs, which were in connection with the 
mouth by tubes. The correctness of this opinion, however, has not been 
verified. Indeed, the genus Opa^ina'^ refutes it; here the species are quite 
large and visible to the naked eye, yet an oral aperture can be detected up- 
on no part of their body, and never do they admit into its interior colored 
particles. Solid substances found in them cannot be regarded as food. 
That fluids are here introduced by surfaee-imbibifion is shown by Opalintt 
ranarumj this animal is found in bile in the rectum of frogs, and assumes 
a green color. When Opalina requiring only a certain quantity of 
liquid are placed in water, they quickly absorb it, become greatly swollen, 
and shortly after die. In such cases, the absorbed liquid is seen as clear, 
vesicular globules under the surface, and these globules have been taken by 
Ehrenherg as stomachal vesicles (yentriculi), and by Ihyardm as 



§ 12. 

Those Infusoria which are nourished by solid food have a mouth at a cer- 
tain place, and an (esophagus traversing the parenchyma of the body. 
Through this last the food is received, and is finally dissolved in the semi-liquid 
parenchyma of the body, without passing through stamachal or intestinal cav- 
ities. In many oases liere is at the end of the body opposite the mouth an 
ANUS, through which the refuse material is expelled. But, when this is 



.tioQ proceeds. Tbe 
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^ 12. INIUSORIA AND IIUIZOPODA. 2T 

■wanting, its function is often performed by tte month. According to 
Ehrenberg, the Infusoria pdygastrica, such as we have just been describ- 
ing, differ from the Infusoria rotatoria, in having a great number of stom- 
achs, which connect by hollow peduncles with the month in the division 
Anentera, and with the intestine in that of Enterodela. This organiza- 
tion, which, from its high authority, has geaerally been admitted by natu- 
ralists, is not, however, met with in any infusorium.'" 

The vesicular cavities in the bodies of these animals, and which have 
been regarded by Ehrenberg as stomacbal-pouches, never have a hollow 
peduncle, either connecting with the mouth {Anentera) or with the intes- 
tine (£«(CT-(«^e/a), Indeed, it is doubtful if a digestive canal can be made 
out in these Infusoria, 

The vesicular, irregular contracting cavities of their body contain a 
dear liquid, evidently the same as that in which they live, which, with the 
Asfoma, has been absorbed through the surface of the body. Bui, with 
those having a mouth and cesophagus, it is received through them, and 
taken up by the yielding parenchyma of &s body. 

If the methods of feeding of GleitMn and Ehrenberg are employed, 
the colored particles are taken in by a vortical action of the water, caused 
by the cilia surrounding the mouth. This water, with its molecules, accu- 
mulates at the lower portion of the cesophagus, and so distends there the 
parenchyma as to cause the appearance of a vesicle. Thus situated, the 
whole Imis much the aspect of a pedunculated vesicle. But when, fi-om 
contractions of the cesophagus, this water escapes into the parenchyma, 
it appears there as an unpedunculated globule, in which the colored 
particles still float. When the Storaatoda are full-fed in this manner, there 
appear many of these globules in various parts of the body; and thus sub- 
s^noes previously ingested are taken up and disseminated throughout the 

If the globules thus containing solid particles are closely aggregated, it 
sometimes happens that they fuse together ; a fact which proves that they 
are not surrounded by a special membrane. 

The solid particles of food of the Stomatoda, which are often the 
lower Algae, such as the Diatomacese and Oscillatoria, and often other Infu- 
soria, are sometimes deposited iu the parenchyma without being surrounded 
by a vesicular liquid.* 

From' obsei-vations made upon Amaba, Arcelli^and Bifiiigia, it appears 
that the Rhizopoda ing^t their food like the Stomatode Infusoria. 

( MUler'a Arch, ISSS, p. BO ; 11I90 Wanais- 

I USD cppaaeaia m jjii>unim [add. <i«3 tic, nab ccr. At-aO. 1880, Tat III.; 1831, Taf, 111. j uIbd "Die 

—jL IV, isas, p. 384 ; v. 1836. p. 193 1 X. 1S3S, iDru^unsthtecduu," lat. XXXII. XXXVI. uul 

p.230', slBoHlsl. VeH-Aa lufus. 1311,p. in),in XXXIX.), thejannMnpreieDtalioiuofiistiiK. 

Mevin (Miner's Arch. 1839, p. 74) and in Ry- ThBarKan which In IVucAaKus Dramhu bem 

mer Jmei (Ann. at Nat. Hist, IIL 1839, p. 106 : laken by SStr aOtr g ("Sis Inhuloiiallilarchei^" 

also, " A Qeperal OutUoe of Ihs AnUnal Kfogdom," p. 333, Tat XXXTIT . flg. illL J) !« a bnumUaE «- 

1841, p. B8). ^eaLre uibe, bu ilirajs app«ar«d to me only as h 

He hae altempled W leplj- W Ihs ohieclioiia here solid fibroos oorii, traTer^Dg the soft psraBhrniB 

urged bf very dett^led LllQBtraUDDB of the orjcaD- of the body, and by Ita FBOuflcationa preaebtiDE b. 

Izatiouof the PolyEaBlrLca, made by btm and W6r- coareemesbed aapecc 

* Bailty (Amer, Jour, tc May, 1BB3, p, S41) imagine a bag made ot some soft eslensible mate- 
has raoenUy pulilisbed en aecaont, accompanied rial, so Uiln ae lo be tEanapatent lite gUls, 90 soft 
wlUi nopieroiu fiKures, of a new Bnunslculo, which as lo yield readily W extenelon nben BUbJeeled M 
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28 lSriJ,-Ul(IA AND RJIIZOl'ODA. '^''J' 13, 14. 

§ 13. 

If the ¥esii!ular cavhies containing the liquid and colorless food of the 
Stomatocb be examined under the mieroscope by a horizontal centra! inci- 
nion, their contents appear eolorl^s; but by changing the fooiia, viewing 
alternately the convex and concave sarfaooa of the vesicle, the pointa of 
junction between the eolorless globules and the parenchyma appear colored 
pale-red. This appearance, due to an optical illusion, might easily deceive 
one into the opinion that the vesicles which are really colorless are colored. 

Prom this it is probable that Ehrenlierg has described Bursaria oemalis 
and TTacheliua meleagru as having a red gastric jaioe.'" 

The violet points which are found upon the back and neck of Nassida 
elegans and Chilodon omatus are only collections of pigment granules, 
which, in the first case, are often ahseut, and in the second are oftea par- 
tially dissolved. 

This last violet liquid has been regarded by Ehrenierg'^ as a gastric 
juice resembling bile 

§14. 

The solid particles of food, whether surrounded by the parenchyma or 
enclosed in a liquid vesicle, are moved hither and thither in the gelatinous 
tissue of the body, during the contracting and expanding movements of the 
animal. In some, the parenchyma with its contained food moves in a reg- 
ularly circular manner, like the liquid contained in the articulated tubes of 
Ohara.''' In Laxodes humaria '^ this circulation is remarkable, and of much 
physiological interest, Ita cause is yet quite unknown, for in no case is it 
due to cilia, and it may be observed in individuals entirely at rest. Bkren- 
hei-g,'-^ therefore, is incorrect in regarding it as due solely to a contratile 
power of the 'parenchyma, displacing the molecules. Much less is his ex- 
planation '* satisfactory, since the digestive tube of an infusorium oaa be 
extended at the expense of ita stomachal pouches, so as to fill the whole 
body, giving it the appearance of having a circulation of molecules through- 
out its entire extent. 
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^§1 15, 16. INFUSOBIA AND EIIIZOPODA. 29 

§ 15. 

The round or elongated oval mouth of Infusoria yarlea as to its posi- 
tion. Sometimes it is in front, sometimes behind ; and in some cases, near 
the middle third of tte body. Rarely naked,'" its borders are generally 
ciliated,"' and often its eircumference is provided with a very remarkablo 
ciliary apparatus. By the aid of this, these animals not only move about, 
but when quiet produce vortical actions of the water, which, are felt at 
quite a distance ; and all minute particles within its reach are quickly 
drawn towards its mouth, and then swallowed or rejected according to the 
option of the individual."' 

It is rare that this oral aperture is provided with a dental apparatus.'" 
The oral cavity, generally infundibuliform, extends into a longer or 
shorter, straight or curved cesophagna, which is lined throughout by a very 
delicate ciliated epithelium,'"' 

The anus, situated usually upon the dorsal surface of the posterior por- 
tion of the body, is sometimes, though rarely, indicated by a slight ester- 
ual projection.'"' 



CHAPTfiES VI. AND VTI. 

CIItOULATORY AND RESPIRATORY SYSTEMS. 

§ 16. 

A vascular system entirely distinct by closed walls from the other 
organs is not found in the Protozoa, But with very many (with all the 
Stomatoda, without eseeption) there are contractile pulsatoi-y cavities, the 
form,' number and arrangement of which ia quite varied. 

They are situated in the denser and outer layers of the parenchyma of 
the body, aud during the diastole they become swollen by a clear, trans- 
parent, colorless liquid, whifth, during ^e systcle, entirely disappears. 

' JctJBDptrys. The moulJi is nuked also (n Ihe while it is Loog ami aronate <d Buraaria Ininca- 



, .._, , „ _.. eolor. BnlHi.. 

iRHin ambigmim, Oiare la h Ions, uniTow, dlUUaa Ing the pmwn Df iligeaUnn, grsduallj si 

ftirroif, Ihrough which the food la conducted to the browii color, ud farm hrugular maaaes [a 

mouth, Bltnated at the poiterloT portion oT Uie body- ' ' " «■..--. 
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30 IUFDSORIA AND ILIIIZOPODA. § IT. 

TheBe moTements succeed eact other at more or less regular internals. 
When these cavities are numerous, a certain order in the succession and 
alternation of their contractions cannot always he obseived It is very 
probable that their liquid contained during the diastole is only tlie nutri- 
tive fluid of the parenchyma, and to which it returns duiing the systole. 
In this way it has a constant renewal, and all "sta^afion ib prevented. 
This arrangement constitutes the first appemame of a circulatory system, 
and ^tjirst attempt at a circutation of TottrUiie Jtmdf 

From an optical illusion similar to the one mentioned as belonging to 
the vacuolse (i 13) the liquid of these pulsating cavities has a reddish hue."' 

§17. 

A round, pulsating cavity is found in the genera Vortkella, Epistylis, 
Loxodes, ani in the following species: — Ammba difflue7is, Parammcium 
kolpoda, Stylonychia mutUus, Euplotes patella, ^. With. Actinopkrys, 
Bursaria, Trichodhui, there are from one to two ; with Arcelia vulgaris, 
three to four ; with Nassula elegans, there are four placed in a longitudinal 
line on the dorsal surface. With Trachdius mdeagris, there is a series 
of eight to twelve upon the sides of the body, and with the various species 
of AmpMlq^ms there are fifteen to sixteen arranged more or less regularly. 
With Stentor, there is a large cavity in the anterior portion of the body, 
and many similar cavities appear upon the sides, united sometimes into 
one long canal. A similar canal traverses the entire body of Spirostomum 
ambigwum, and OpaliJia planariarutn. With Faramadum aurelia, the two 
round cavities present a remarkable aspect, being surrounded by five or 
, seven others, small and pyriform, the top of which being directed outward, 
the whole has a star-like appearance.''' During the pulsation, often the 
entire star disappears, sometimes only the two central cavities, and in some 
oases the rays only. 

 These cavities, entirely disappearing in the systole, reappear in the dias- 
tole, and usually in the same place and with the same form and number. 
This would lead us to conclude that they are not simple escavations in 
parenchyma, but real vesicles or vessels, the walls of which are so excess- 
ively thin as io elude the highest microscopic power. 

In some individuals, as, for instance, ^ith Trachelius lamella, there 
appear, during the diastole, two or three small vesicles at the extremity of 
tke body, which, after having increased in size, blend into one which is 
very large. These are probably only globules of nutritive fluid, separated 
from the parenchyma. Similar phenomena are observed in PMalina ver- 
miadarh and Bitrsaria wrdifarmis. 

It sometimes happens with these animals that a forcible contraction of 
the whole body divides an elongated cavity into two spherical portions, aa 



lieMarwy arbitniril/tledtlHl tlmt p. 12), simlogDas to thU or g heart. 
In AmphtUptui (loc. cit. p. 365). XV. fl^. S i also, " IntUsoires," PI. VIll. llg. S. 
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•§^ 18, 19. IKEUSORIA AND KHIZOPODA. 31 

though it were a drop of oil. The observation of these phenomena would 
mate it doubtful whether or not these cavities are true vesicles or vessels. 
These cavities have been met with in only a few of the Astoma, and these 
are, CTyptomorms ovata '^' and OpaliTta jianariarum. 

§ 18. 

The Infusoria appear to respire solely by the skin. In those species 
whose hodi^ are covered with vibratile cilia this function is promoted by 
the vortical action of the water caused by these organs. In others, the 
contractile cavities just described are situated immediately under the skinj 
and the opinion may be entertained that the water so communicates with 
their liquid contents as to perform a respiratory function. In this re- 
peot Actinophrys sol is quite remarkable, for its contractile cavities are 
so superficial that when Slled they raise the skin in the form of aqueous 
vesicles,*^' which, however, are so elastic as entirely to disappear in the 
parenchyma. Here it is plain that a mutual relation between the external 
water and the contents of these cavities might easily take place. 



CHAPTER yill. 

ORQANS OE BECBimOM. 

§ 19. 

No special organ of secretion has been found in the Protozoa ; their 
skin, however, has a power of secreting various materials, which In some 
species harden and form a carapace, or ahead of a particular shape; while 
in others it serves to glue together foreign particles, forming a case, in which 
the animal retreats. 

Among those having a carapace, may be mentioned Vaginicda, Cotltur- 
ma, and Arcella. This more or less hard envelope does not resist fire, 
and is probably of a corneous nature. In the Ehizopoda, however, it is 
usually calcareous, like the shells of Mollusca, and is not afieoted by heat. 
The Diffiugiae carij about with them an envelope of this kind, composed 
of grains of sand. 
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INFUSOEIA AND UIIIZOPODA, 



CHAPTER IX. 



§ 20. 

Tho Infusoria propagate by Jissuraiitm and gemination, and never by 
e^.™ They have therefore no proper sexual organs. 

Tbis fisBuration occurs longitudinally with soine,'^' transversely with 
others, <" and in many of them by both at once.™ Gemmation, on the 
contrary, is very rare.*'' 

§ 21. 

Nearly all the Infusoria and Rhizopoda have in their interior a nicely- 
defined body, a kind of a nucleus, which is qnit« diffei-ent, in its compact 
texture, from the parenchyma by whioli it is surrounded. This nucleuSf 
which, in different species, varies much in mimber and forni, performs an 
essential part in the fissuration. For, every time the individual divides 
either longitudinally or transversely, this nucleus, which is usually situated 
in themiddle, divides also. So that, in the end, eaohof the twonewindivida- 
als has a nucleus. When an animal is about to undergo fis.suration, there ia 
generally first perceived a change in the nucleus. Thus, in Paramadum, 
' Bursaria and CkUodon, the nucleus is sulcated longitudinally or trans- 
versely, or even entirely divided,*^ before the surfiice of the body presents 
any constriction. 

This nucleus, which is of a finely granular aspect and dense structure, re- 
tains perfectly itaform when the animal is pressed between two plates of glass, 
and tte other pai-ts are spread out in various ways. By direct light its color 
appears pale yellow. It appears to lie very loosely in the parenchyma, 
and sometimes individuals may be observed turning their bodies around it 
as it rests motionless in the centre. From all this, it cannot be supposed 
that this nucleus attaches itself to other parts of the animal, and especially 
Jo the pulsatory cavities {Vesiculm semiiiales o£ Ehrenberg).^^ 

§ 22. 

A simple, round, or oval nucleus is found in Euglena, Actinopkrys, 
Arcella, Ammba, Bursaria, Parammccmn., Glaucoma, Nassula and Chilo- 
don. But there are two which are round, and placed one after the other 
in Amphileptus anser and fasdda, in Tracheliits meleagris, and Oxytri- 
cha pellionella. With. Styionychia mytilus, there are four. 
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■J. 23. INFUSOKIA AND RHIZOPODA. 3S 

It is not rare that a variable number of these round nuclei, arranged in 
a row, traverse the body in a tortuouH manner. This is so in Stentor 
coendeus and poLyTnorpkus., in Spirosiomum amhiguum, and in Trackdiit^ 
vwTiiHger. In many instances the nucleus has the form of an elongated 
band, which is slightly curved in YorticeUa convaUaria, Epistylis leii.C(.a,. 
Prorodon niveus and Bursaria truiKOtella. In Stentor Hieselii, it is 
spiral, and in Euploles patella and Trichodina mitra, it is shaped lilce a 
horse-shoe. In Loxodes bursaria, it is Ifidney-form, and encloses in one of 
its extremities a small corpuscle (nucleolus). 

The round nucleus of Euglena viridis has in its centre a transparent 
doti In CkUodon aiculhdus, the nucleolus has a similar dot, and thus tha 
nucleus as a whole resembles a cell. 

§ 23. 

These nuclei, which make Infusoria resemble cells, deserve a special 
attention, since they do not die with (he animal. Thus the nucleus of 
Euglena viridis, which, according to Ekrenierg,'" is globular when dying, 
and surrounded by a kind of cyst, remains unchanged a long time, or even 
increases in size, having no appearance of a dead body. It may be that 
the life of this animal, under these oiroumstanees, is not finished, but only 
ss another form.'^ 
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INTRODUCTORY NOTE TO THE ZOOPHYTA. 

[iiN tile past six or seven years the Zoophytes have received more 
a from naturalists than any otlier division of the animal kingdom. 
The labors of many, if not most of our ablest naturalists, have been 
directed towards an investigation of the humblest forms of animal life. 
This fact, combined with the recent improved methods and means for 
research, would alone be prophetic of the most signal advances in this 
group ; indeed, our knowledge of all these forms has been so modiied, as 
well as increased, that previous writings need rather to be re-written than 
Tevised. Dana, Agassis, MUne Edwards, Forbes, Dalyell, Mi2ler, BuscA, 
and others, not to mention (he continued labors of older observers, have 
effected these changes in this group. 

The work of Dana is most excellent, and will remain a standard of au-. 
thority in this department for a long time to come. Aside from the many 
■details of structure, in it may be found the first and best philosophical 
exposition of the relations of organic development with these lower plant- 
like forms. Had this work been better known in Europe, there would have 
been saved the constantrepetition of the most grave errors. On the labors 
of Agassiz no comment need be made ; those who are in this department, 
whether as minnt* Anatomists or philosophical Zoologists, will not fail to 
understand and appreciate him. In the same field is Buseh, who was 
extended Ms brief though excellent labors over the three classes of this 
whole group ; as for the remaining authors mentioned, excepting MuUer, 
their position in this department has long been established. MiMer's 
researches have been mostly on the Eohinoderms, and the careful tracing 
of the phases of their development and metamorphoses; but where so mueh 
has been done, I fear the limits of this book will preclude full details with 
this class. 

This note would be unnecessary, were it not to show that I do not ignore 
the changes and advance which have been made in this group within tlie 
past few years ; and more especially so, as I have allowed, in this edition, 
n to stand as in the original. Any great changes of this 
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INTRODUCTORY NOTE TO TfiE ZOOPIIYTA. 25 

kind I could not ttink of making without the consedo of the autltoisi who 
althougt they would undoubtedly fully sanction them are not sufliciently 
aeeessible to me just now, as these pages are going to pre'!') So howner 
much the present classification may offend the eye of tlie Zoologist yet tho 
Anatomkt will find under each head the proper details Th is he w 11 find 
as full a description of the anatomical structures of IhB Bn zoi tiI 
Hydroid Polypi, as though they were referred to the Moll it ■% ind \ i\ 
cphae, where truly they respectively belong. Iluit b 
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BOOK SECOND. 
POLYPI. 

CLASSIFICATION. 

§ 24. 

The Poltpi are either iminovaljly fixei!, or seated on a locomotive 
foot. Tbeir soft body is in part enveloped by a soHd support, the 
polypary, Tkia last is ofton, for the most part, homy or calcareous ; and 
by it numbers of these animals are united into greater or le^ groups. The 
central mouth, is always surrounded by a coronet of contractile tentacles. 
The digestive apparatus is organized after two different types, upon which 
is based a division of these animals into two orders. The sexual appara- 
tus is always without copulatory organs. 

ORDER I. ANTHOZOA. 

The digestive canal is without an anus, and opens into the general 
cavity of the body, 

Family : Madrbporiba. 

Genera : Omlma, MtUepora, Madrepora, CaryophyMa, Astroea, Besmo- 

pkyUiim, Maeandritia, Montiadaria, Agaricia, Favia. 

Family: Gorookina. 

Genus ; Gorgmiia, 

Family : Isibea. 

Genera : Corallium, Ids. 

Family: Tdbipobiwa. 

Genus : Tubijmra. 

Family : Alcyonika. 

Genera ; Alcyonium, LabulaTta, AkyonidiuTfi, 

Family ; Pennatulina. 
Genera : VeretUlwm, Pennaitda, Virgularia. 
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^ 24. THE POLTPI. oT 

Family: Sertulabina. 
Genera ; Sertidaria, Campanularia, 

Family : Zoantkina. 
Genus: Zoanthus. 

Family ; Hydkina. 
•Gsncra : Hydra, Eleutheria, Synlcydra, Cwipie, Syncori/ne, Corymorpha. 

Family ; Actisina. 
Genera : Actinia, Eumenides, Edwardsia. 

ORDER 11. EEYOZOA. 

The digestive eanal is closed from tlio general caTJtj of the body, and 
opens behind through an anus. 

Family: Ebtepomna, 



Family : Alcyoxelmna, 



niBLIOSRAPHY. 

Ellis. EsHai sur I'Histoire naturelle des Corallines et d'autres produc- 
tions marinoa du meme genre. La Haye, 1756. 

Folios. Elenchus zoophytorum. Hagae 1766, 

Cavdhd. Memorie per servire alia storia dei polipi marini. Napoli, 
1785. 

Eapp. Ueber die Polypen im AUgemeinen und die Aktinien iusbeson- 
dere. Weimar, 1829. 

Ehrenberg. Die Corallenthiere des rotten Meeres, in the Abhandl. d. 
Berliner Akad. 1832. 

Joknstoti. A History of the British Zoophytes. Edinburgh, 1838, 

Besides the important work of Dana, which will be often quoted in my 
notes, the additions to the literature of the true polyps liave been few since 
the issue of this work, and have generally been published in the form of 
articles in llie various periodicals, to which reference will be made in my 
notes. But the Bryozoa have been specially studied, and particularly in 
the following papers : 
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38 I'HE POLYPI. ^§ 25, 26. 

Van Beneden. Reoherchea sur rAnatomie, la Physiolode et Ic deyel- 
oppement des Bryozoairea. M^m, Acad. Brux, Tomea XvIII. XIX. 

Becherohea sur les Brycraoairea fluviatiles de Belgique. Ibid. Tom. XXI. 

For further literature on the Bryozoa, see the writings quoted in my 
notes, and especially those of Allman. Ed. 



CHAPTER I 

CUTANEOUS EN.VIiLOPB AND 

§ 25. 

The Polypi are composed of either entirely soft parta,*^' or have for tlieir 
support a solid frame, which may he calcareous, corneous, or coriaceous. 
This frame ia always the product of the general skin, and ought therefore 
to be compared to a cutaneoua akeleton.* Thia akeleton, known by the 
name of polypary, is formed partly internally, and partly externally, by 
these animals. In the firi^-t case it is called an axial, and in the second a. 
tuhdar polypary. 

The axial polypary consista, with some polyps,*^ of a dense substance, 
apparently unorganized and composed of carbonate of lime ; with others,'*' 
of a corneous substance, equally unorganized. When the polypary ia 
coriaceona, it is often covered by a variable number of calcareous, flisiform 
corpuscles, usually bossed or dentated.* With some calcareous polyparies "' 
this is also true, and then the corpuscles are arranged in compact reticu- 
lated masses. The tubular polyparies serve as a refuge for the animals 
living in them, and in many cases, being common to many individuals, 
these last are in direct relation \a each other by the canals whioh traverse 
the branching tubea. In the asial polyparies there are often cavities or 
 depressions of a variable size,'^ in which, the animals can conceal them- 
selves. When, however, these are wanting,*" they retire, as is the case 
with many soft polyps,'* beneath their mantle. SometimKi,''' these cavitiea 
arc closed by a movable operculum, 

§ 26.. 

The skin of polyps is very transparent, and should be carefully dis- 
tinguished from the parenchyma which it envelops. It is smooth, or it is 
covered with ciliated epithelium. And, since it has been shown that many 



1 Tha AoUnliia aoi HydtlnB. 

* ThOBe oorpuscles ate easily seen in Alcymism 
and Loialerta. (.MUnt Edminti, tnn. d. So. 
Nat., ZooL IV. 1835, pi. XIII. &i.9;S\. XV. flg. 
10-11.) gpiculB of this kind are fouod in the 


p. m, Taf. MIL) has described mid figured thege 
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8 BscW-a and CllUpora. 




BiUi Jtfflireporo, Jjfraea. A*- For the tormaOon 




of Coral, see Dbbo, loo. cit.; and for the relations of 


the ttuas of Faljps ia here lepssCed; Kir tbe noma 




ll generall/ an iutetiuU alielelon, ga, tor instsnoe, 


Haime, Ann. d. So. flat, 1349, 'oO, -SI. — Bd. 
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^'S' 27, 28. THE POLYPI. 39 

Anthozoa liave tlie skin, and especially the tentacles, coyered with cilia of 
this nature,'" these last cannot be regarded as forming a differential charac- 
teristic between them and the Bvyoaoa, as has been done by Ehrenbei-g.'^ 

§ 27. 

The akin of many polyps is quite remarkable in having nettling or 
poisonous organs, to which it is only of late that the attention h^ been 
directed. They consist of transparent vesiolea, having a dense membrane, 
of a tonnd, oval, or cylindrical form, containing & clear liquid, and a Tcry 
delicate filament of variable length, which is usually spirally coiled. By 
the least irritation of the skin, lEe filament is thrown out of the vesicle, of 
which it appears to be only a prolongation. These filaments adhere to- 
olgects coming in contact with the skin, and in this way the vesicles in 
question are separated from it*" These organs are probably the cause of 
the nettling sensation felt when certain polyps are handled. 

§ 28. 

Still more interesting are organs analogous to those just mentioned, and' 
which belong to various species of Jli/ira.'" They are foimd not only on 
the arms, but also upon the skin of the body and foot. They consist of 
oval vesicles, having a very long and delicate filament, which is slightly 
swollen and viscous at its free extremity, while the opposite one is directly 
continuous with the conical neck of the vesicle. The neck of each vesicle 
is surrounded by three hooka curved backwards. These are always elevated 
when the skin of the animal is irritated, and especially that of the arms 
when they seize their prey. This last is then wound about by the free, 
viscous end of the filament, and the attached vesicle being torn from the 
body, the whole is often entangled in the arms of adjacent polyps. When 
this occurs, the vesicles hang by their hooks to the arms of the polyps ; and 
it isthia that has given£Are?iierg' the opinion that the vesicles are detajjhed 
by their round extremity, that' these animals watoh their prey with the 
hooks erected, and that the vesicles and filaments can return into the inte- 
rior of the arms.'^ But it is probable that they (the hooks) aet more as 
a than as prehensile organs ; for if those from the arm of a Hydra 
e upon a Nats, a Daphnia, or a larva of CkiTonoiracs, these last quickly 
aie, even if they escape immediately after being taken, 

1 Et4! has Been lery distinct oDiatai epitheliani (EhrmbFrg), I hare Been Uiese crlindcieal Drgsna 

3 AbhBo^l. d. B^n. Had. 1834, p. 2B5, 8JT. whoie Bur&ce at [hs body, as vM aa upon the 

i»iiim(inlnUiel(nrerDrdeni>( tbe v^mtililngdoin PI. 11. fli;. 4-6.) For ihe nettllDg organs of Uie 

Uuinwu at flist aupptHed, are ;et qnlte Eraper- l^bulariaeiuiAtbe AetlnUie,s^ aim ffagner in 

fecftf taown. fl'MKBr fint diKorered Uiem ia UlilUr't Arch. IMI, [i. IflS, Taf. THI. 

the JcWnia, aUhongh bs regarded Uiem at flrrt 1 These were first described by Ehrenbers- 

agtheBpermadopandDlesartbeeeuiJiiialt. (IViee- ^inJieU. a. d. YerbaDdJ. d. OeselLscJiaft imtnrf. 

numn't Arota. mfr, II. p. 21^, Taf UI. tg. 1, alio Eceiiade id Berlin 3 tes. (iDM^al, 1B36, p. 26 ; also, 

''Ml.L f-tl i IconnZaat. ^b. XXXIV. Sg. 24.) AbhandL d. Berl. Akad. ISii, p. Ill; ISSB, p. 

These reuDrcliea bare been extended by Erdl, 133, TaT. n.) The; bars been earelull; etndled 

irhabasahDvntliBtlbeT^saeiiiAwltltCeretjUum by Erdl (Mailer's Arch, 1341, p. ISS. Taf. XV. 

miJlasimBlfa. (Maaer'i Areh. 1841, p. 423, «g. 10-13), 

Taf. XV. ^. a-aanda,9.) Ja Alcyimnan, Erdl " Ehrmbfr^ has BBured, ideaUy (AbhandL d. 

ipiral aspect. In Dttmopliyliiim slellaria In reality this animal is never thus uwn. 
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40 THE POLYPI. ^ 28. 

These poisonous and pretensile organs are destroyed by use, wtich is 
also tiTje of tbe nettling organs. But this loss is probably repaired by their 
speedy reproduction. This last ciroumslance may explain tlie various 
desoriptions given them by different authors, for, probably they have been 
observed at dissimilar stages of development.'" 



3 Erdl, who Ms dl9<»yered a gttM nniDber a! 


served {BStrilge z, Kennlnlsa d. OfBOhlechMver- 




hgitnisse u. d. SamenflQsHlgkeit wu-belloser Thiers, 


divMtlj' oontinuous ivilh the neok of the vesicle ; in 
others, these necks Bnpeared tuiiiisbed nith spines 


laa, p. 44, fig. 14). Erdl asks it these varCMion! 


of tOrm are not coluoldent with an increasing or 


.directed baeksards; exactly as Po^er had 




bstbra dsscribsil, and as KslUker had often oh- 


MuUer'i Arch. 1813, p. S08).* 


*[53S,™teS.) 1h™ TiclUlDg OTKa™ of the 






aoopic power!. These barbels all p(™t liacliwsraa 


by Agwulu, who has enjoyed the most enrtaWe 


when the lasso is eilended, and serve, no doubt, aa 


sdiantages with the Poind and Ae&leiihw of the 


teeth, to prevent It from slipping on the ohjMts ove. 


North American cosiH. He has cbangea the cotice 


which it U thrown. But these most delicate struc- 


aspect of the suhlect, be^des ahuost eidiauathig It for 


tures, which In beauty transcend that of all other 


futore research. Hi! apcdal Blodies were made on 




the coral polypot our soulhem coast, Ihe Aiirtingln 


by tJie most mhintc description ; see Aeastit'a 










termed them, Is truly wonderful fOr such miauta 


TI. These obaervations, however, were made ui 


form!. A! I have also Btudied these fOrms, I wUl 




use my own hioguai!a,ln the dcsctlpUonot what 


lS4S,p.aS. 


Pro/. JeBSii! has seen. There are several Tarleties 


Prom my own ohaervatlons there would. Indeed, 


ot these oelU or capsule!, depending npon the ac- 


he nothing to edd on the special points studied 




by Agasain ; but a remark or two may he made as 




to the development of these forms. 




The lasso-yealde is, originally, only an epithehal 


slflo a pirt of the projeutUe apparatus. In the first 


cell, of a spheroidal shape. It soon elongates, its 


case, the lasso Is much the longer and miy bo fifty 


contents become cloudy, after which, the coil is 


or seyenly-fl.B Ihnes the length of the vesldei wbUe, 


seen, very faintly marked, lying on the inner walL 


In the second case, it rarely esceeds the lei^rth of 


It would seem probable, therefore, that its fOrnta- 


tlds last by more than sixteen or t»^n[y times. In 


tlon was somewhat shnllar to that of Sic spiral 


nil caass, the essential feetute of these organsis the 


vascls in plants, althmwh it is true that the lasso- 


lasso or Internal coti, which Is of a most curinus 








only an Inrerted porUon of the vteicle or cell itseli; 


of the formation are unknown. 


an totemal instead of an external clIluiQ, colled 


These lassCHUlls are mora widely distrlhuled 




emoi^the Radlatathan hiUierto supposed. Agra- 


fore. It Is wholly inverted, and its projection consists 


eil (as he has informed me hy letter) has observed 




them on most of the Polypi and Aealephae, and oven 


But the lasso, delicate as it Is, has !im more delicate 


with some of the Molluaca, and alUiough tJifir 


atruchn^onitasnrhee. These con^ of barbels 


general shucture is the same, there are pdnts of 
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4'^ 29, 30. THE POLYPI. 



CHATTER II. 

MUSCULAR SYSTEM AND ORGANS OF LOROMOTIOS. 

§29. 

The moveraonts of Poljps arc performed, partly by contrastions of 
the sides of their body, in whicli are fouod no muscular fibres, and partly 
by a true muscular tissue. The fibres of this tissue have not regular trans- 
verse strife, although during their contractions there ai'e sometimes, though 
rarely, seen irregular transverse hands.™ 

§30. 

In. those Polyps having a true muscular system, this tissue is composed 
cf interlaced fibres, forming a layer heneath the skia. A coarse net-work 
of this kind is seen in the arms of Hydra, although in the foot and rest of 
the body there is scarce anything comparable to muscular fibres."' Under 
the skin of Synhydra'-^ and in the arms of Eleuih^ria'-^' this muscular system 
ia much more apparent. A similar layer, very distinct, is observed in Acti- 
nia, which, in their mantle, is composed of both longitudinal and oironlar 
fibres, the contraction of which draws the tentacles together, and this, com- 
bined with that of the radiating fibres of the foot, gives rise to the vai-ious 
..forms of Uiese animals.'" 

The Bryozoa have the muscular system more apparent; in the cavity of 
their body completely isolated fasciculi are seen, composed of parallel 
fibres, serving especially for the withdrawal of these animals into their cells. 
These fasciculi arise from the internal surface of the body, and are inserted 
partly into the base of the tentacles, and partly into the neck and digest- 
ive canal, — thus serving almost exclusively as retractors of these last. *"* 






^ ^mUTe/Offes^ IMd. X 



eymcUa, CritiaUUB, and Dthn ipedeB. Nord- 4 Berlholi, Beitr. aur AnU. n. Phystol. 1S31, p. 

jnottn also hu not lOnDl tbem la Cslliaia. (Ob- It; aim in the baiy of Edaiwdaia, QuiUre/agct 

lan. anr la Panna Ponaqne, 1810, p. flTe j Blso liaa Sraod longitudinal and droular fibres CAnn. d. 

iUiU/ir'iATch.lSl^p.iajTllI.} Thaimgi^bandB go, Nat. ZVIIL p. Si). 

appearlno: daring oonmotion, bnt altermrdB dlaflp- fiBlmilar mUBCla have lieea Dbaerved by Ftsre 

pearinff.iavebeenobeorseai^QBOtrB/offes wlUi (Phil Iraiis. ISS7, p. S8T) in Boaierlianliia, Feai- 

JEdmardiia (Add. d. Sc. Nat. XV'in, 1S43, p. SI, cularia, Liii:eaella and other Brjowa. Milve 

i Cords, Mov. 'Act, Acad. 0. L. C, Nal. Cur. dmra. (Ann. d. Su. Nat. VIII. ISKY, p. 824 i vr. 

1^37, p. 3A2. Cfsle bus ^Iven a very dwailvd deacrl^Uou of tlie 

"I529,notel.] BMsHiaa described and fignrea dea examined no suchlormof raiiacle iB present. 

■Iha striated fotm of tbis tissue with JHguinaria Qnite lalely, however, the Bubject haa Ijeea cara- 

j^alulata uni Kalamia buriiaria. (Trans. Miorv full)- exanlnad by ..fji^non (Rep. Bell. Aasoo. ISSD, 

soap. Sod, ol London, n.) I have been unatils, p. 31G}, and ble deuiiptions are eueb aa to leave 

<let«ct any sppearancee of this kind i and Iwouid are te Paliulirfllai — Ed. 
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4a THE POLYPI. >§§ iil, a2. 

"With Eschara there are, moreover, two fasciculi in each cell, which move 
its operculum, and thus close the entrance of this cavity, '''' 

§si. 

Locomotion is performed by the Polyps in various ways. 
With the Hydrae, by their long-stretching arms; with Actiniae, by the 
contractions of the disc of their foot ; "i while the Edimrdsiae, having elon- 
gated bodies which are not attached by \ foot, progress by vermiform 
niovemeutfl,'^ With Cristatdia imraAUis, the whole colony moves itself 
along by the foot-like basis, like the Aetmiae,'^^ 

Some Polyps, at, a eerbiin period of their development, move freely in 
the water by discoid contractions of their body, like the pulmograde 
Acalephae.'^' 

§ 32. 

A very remarkable peculiarity is the presence, in certain Eryozoa, of 
organs shaped like a bird's head, and which swing to and fto at the base 
of their cells. In some species, these organs have the form of lobster's 
olawB, being composed of both a fixed and a movable piece. This last is 
corneous, and moved by a muscle which arises from a cavity in the first. 
It is not yet known by what means either this beak is opened, or the 
whole organ moves to and fro.''' 

Equally unknown is the function of these singular organs, the move- 
ments of which persist after the death of the animal, and of which, there- 
fore, they are independent.'^ They are perhaps organs of defence or pre- 
hension, and analogous tti the PediceUariis of the Eohinoderms, 

TM) JtfBIicf'f Areh. IMSiP.eox)* ' (Ebs^ but liHist. Nat.des OoraU. 176e, ji. Sl.pL  

'^ Milne j&JuwnJs, Ana. d. Bo. Nat. locdt-p. XX. fig. A). Sordnmmjpbaety. sue la Bauna 

24, pi. L flg. 1, e. PooUquB, ISW, p. (m, pi. m. flg. 4) haa dHPribed 

1 Berthoy, loo- ctt p- 34. atid Upaed them Tith much accuracy. In Ctt' 

2 Quatrefagei, Ann. d. Sc. Nat. XVIII. p. Hi laria aiaevlaiia, Bioellaria oUiata end FlmtTa 
alss Faroes, Ann. of Nat. Hist. vnL 1»42, p. 243, aincularU, thej are tbmud like loteEer'a claws. 



Ddlpell tFrorClp'i Nodzen 1*34, No. 920, p. 2Ta) Telegra/iMna they am aiticulateS athies. Ses 
npon Ihii motion in Crj»!a(e«a. Trent'-''" -'"- -'■" ''-"'■- '" "■ — ;™'. m..i,™ hu. h„ mf, 
baa obBerred that tee coraJlam of F 



o Krohn Id Frerifp's NMIsen, lS4i, N 
e- 70. V 
Tor the nrga^ia havln 



'HLn-de3Col;iWBd' 
if Fan Bcnedta (M«in. suf 



2. The rotatory muscles of the crown; S. Tha f 1533, nole 2.) See Hhict$ (im>. Nat. Hiat. 
tenlaoular musflea ; i. The elerator mnscle of the Till. ISSl, p. 363), who regarda these ayjenlarii 
valve i S. Superior parieto-Yaglnal ninacles ; B. as organs of fleteooe, and has observed thsm ids- 
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'55' 0<5, i54. THE POLi'?L 

CI-IAl'TEKS nr. AND lY. 

NERVOUa SYSTEM AND OROANS OF SENSE, 

§33. 

As yet only a very rudimentary and imperfeotly distinguisS 
Bystem has been made out in the Polyps ; this consists of rouud masses, 
which are regarded as composed of nervous matter (ganglia), situated in 
tiie parenchyma. A ganglion of this kind haa teen supposed to have been 
observed about the mouth.*'* 

§34. 

Investigations upon their organs of sense have not been more suc- 
cessful. However, the sense of touch appears developed over the whole 
surface of the body, but specially so in the estremely irritable arms and 
tentacles. But, as yet, no tactile nerves have been found in these parts. 
In (he same manner, light, to which these animals show a greater or less 
sensibility, is perceived rather by the general surface of the body than by 
special organs. 

There are, however, in some species, at particular stages of development, 
during which they swim freely about, certain nicely-defined bodies situated 
upon the sides of the body, and which may be regarded aa special organs 
of light and sound. This is the case with Sj/racorf/rae;"' and Con/zie'^ has in 
their place four red organs which correspond exactly to those found on the 
border of the disc of the pulmograde Acalephte, and which have been re- 
garded ^ organs of sense. 

The organ seen at the base of the sis arms of Eleutheria dichotoma 
has quite the appearance of an eye ; that is, there can be distinguished in 

1 A double fflaophageal ganglion has beeo ob- NM. XTV. 1840, p. 222). Cmle ussetts the ptsBenco 
- " ■^ r (Htm, SBt 1' Anal, si la of a neiTiiua sjatem In f ennaiuto (JVorzep's nons 



n geDd^. Jfordimmn a) 

ganiliim niulw the iDonlh <l _ ,., — ^^ ,..-._, — ^^ — 

aaiata (Lamafdi) (loa dt. p. 709), and of FBndrii 1 La*/^n, Wiegnumnh 

soittrieola (Ann. 4. So. Nat XL 183S, p. IflO ). 2 Sleemlnip, Ueher den QcneiatlonawechaeL, p. 

roondB tbe cHophagoB of jllcyanella (Ann. A. So. 

Crislole/famuceifa Ismail roundish body situated finally, anoUior ael of dlamenls nere distributed W 

at Ihenpper end of tbe phSFynx, and whieh he re- the organs about Ihe muuth. See Beport a! the 

gards aa a netfOBS ganglion (Rep. Btit. Assoc. Ad- eamc, forl849, p. 11 According to a lale Rsport, 

vancem, of 3c. 134S, p. !S>. This obJcrralion he this otflerrer appears to bavn been able to niaJ^e 

Bubseqoentlj- confttmed, and has obsoried wild onta distinct uerions sjaleminaU Iha fresh-wa- 

PCamMetttreptm this ganaUon ( wbleb be letma ler Brjosoajeicopt PaluOKella. He bas, how- 

the great teaophageal ganglion) send olt ft large ever, been able to detect no cerlain organ of Bpo- 
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44 THE p >iiPi ,'''^ ]^, iQ 

it a cornea, a oi'jstalline Ions and a rtd pigment Ujoi suiroundmg the 

EurtWmote, there are upon the bnider of the di'c of the rampanukte 
Campanvlarm, colorless corpuscles, containing a Cilearcou'. nuoleu';, whith 
is transparent as a crystal and soluble in acid 

These organs should probably be regT.rded as the most simple form of 
the auditory organs, for they have only a simple vestibule with its single 



OHAPTEK T. 



§36. 

The digestive apparatus of Polyps is formed after two dlffflvont types. 
With, the Anthozoa it consists of a mouth and a simple stomachal sac with- 
out an anus. Bat with the Bryozoa, there is a mouth and anus, and a 
digestive oanal which may be divided into the sections of cesophagus, 
stomach, small intestine and rectum. 

§ .S6. 

The mouth of I'olyps is usually surrounded by a circle of long, very 
contractile tentacles or arms. These tentacles are tubular, and connect with 
the cavity of the body."' They are simple,"" or pennate,'*' and may be dis- 
posed around the mouth in a single"' or a multiple'^' oiicle ; they are also 
frequently covered with cilia,'"' 

Thus, the oylindrioal tentacles of ActtJiia are entirely covered by ciliated 
epithelium. With the Bryozoa, on the contrary, the slightly-flattened ten- 

> QBalretefiJ. Ann. d, Sc. Nat. XVIII. 1843, does not op™ outwsnis nt thu Bitremlty of these 

< Saa SrahH ^JHflUer'i Xrak. ]l43, p. lie) sA ceptiOD to this. It tlierBiOre ippcais ■ln!;ulaT that 

SI). Fm 9eBBden has peciwlrecl In Ctae cempa- BioE- P' *k ^- 1^ Bod I-eaion (Duptrny, Vo;- 

^Un fnnr nPrvn,,* DAi^vlia thfmt *h(. bMn* of tl» wiUx UQ funenjdef- ACOOtdlDff tO ^0*' BenEden 

la cdte (loc. olt. p. It) the tHntacIra of Cartipoaularla 

am yet are nithout theBS o&TlLles. But this iB eontrfidlc^ 

19 fan ed by Lmiitt (Jflngvutim't Arch. 1S37, Ed. 1, p. 

ueaeuen uniua, uiqsd djuic uhvd Bimiciuiira the 263). In Hy^ra the eivitieB open dlndnctly IntiJ 

liiietjoi alargiua of riilon, and sonetlmeg that thsBhimaah^lB prohahl}' the case vlth man; ether 

of urguiaof hearing. I am alBD in doabc aa to tha ffydritia. Frey and Lertfkai-t Ukewia^ Aoatttliv) 

D^iDiOD of Buaehke (Lehre Ton don Kngar^adwi oonetont preienoe of an orlHce at tbo apOK of iho 

u.td KuneBDrganeii, ISU, p. 8S<J},wtio r«BTd8 ag eeomcleSDr the Actiniae.' 

a^rved In Iho podanclo of Verelillum cjBomo- S Ferf ««Mn, Loiularia, Itit, Oorgoaia, and 

riwm. Nonlmmn (Verench. aner Monosr. dca Zoaathua. 

TsrglpeB, p- 88) has desctlbed as audllori orjrana * Hydro, FlUBtra, Zoanilnis and yerelillKm, 

SrUlarSae^ ^ FeretUtam, FbtatrOt £«c^aro, Cristatella 

I TUacavitywhlchlilnthe arULB Dr]naEt;pal^s and TuAufijiDi-a. 

vxteroally through a Ainall papilla. Sae Dime, 
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■5.37. THE POLYl'L 45 

taolea have only a single row of cilia, which move regularly and volunta- 
rily, like the rotatory organs of the Rotatoria. 

By means of the ontrents produced by the cilia of tlieir teotacles, many 
Polyps draw towards their mouth light particles of food; ''' others ma ka 
use of their ciliated arms to seize larger portions.*^' This act is aided ty 
the nettling and various prehensile organs, which are more usually ibund 
upon those Polyp-arms having no cilia.'* These organs are found upon tha 
tentacles of Actinia, Edmardsia, Yeret'dhum, and Mcyonmn, and without 
doubt serve for the seizing of the prey as well ae its retention until deaiJi. 

Bat these should not be confounded with special prehensile organs found 
on the teutacles of certain species. These consist of a small coriaceous 
capsule, from which the animal can project a kind of sting.*" By means of 
these organs, the animal can attach itself like a bur to extet'nal objects, 
and not by suction, as is generally supposed. 

The circular or oval mouth is always situated la the centre of the an- 
terior extremity of the body ; it is often surrounded by a lip formed of 
circular fibres,'"' la a few species, lie mouth projects like a eone at tlie 
base of the tentacles."^ With the Plumalellae^ the mouth is topped bv a. 
tonguelet covered with, rapidly moving cilia. Some of the Aiithozoa, 
which capture animals of considerable size, can, in swallowing them, dilate 
their mouth to an astonishing width.''*' 



§37. 

. The simple stomach of Anthozoa, which is of a variable length, opens 
in general directly external by means of the mouth,'"' and with a few 
species, only, is there a muscular cesophagua.'^ 

With some, the stomach blends with the walla of the body,''* but usually 
it is more or less isolated. There remains, therefore, a cavity of the body 
of variable size, and which is directly continuous with the cavities of the 
arms. In those Polyps living in colonies, it is prolonged into canals trav- 
ersing the corallum, and in this way tJie cavities of the bodi^ of all the 




li Hgdra, Cgrgne aod Campaaalarfa. 

^ ^Ictfoneiia aoi Cristat^"" 

_, . — - . r— - W rfehnia and Hjiii™. 

noil 2SS, pi. vni.i at Eyoritp't ueoe Hotlieii, ^ reretMim, AlcaoniiaH. Jetlnia tiOi Hadra. 
1848, No. US, p. 230). Ths OTal vaMei whioll * Editanhia. See ^vatrefagea (Ann, 0. Be. flnl. 
Toi^ilsiUie tentacles or CwnpmuJitD's, Bud irhicli XVIII. pI. I. flg. a; pi. lLflg.1,%. 
Lotn* {jnegmann'i Arch. 1831, 1, ji. MS) las&e- 3 Ifgdra. !rae stomaob nf the srm^wljiTH is not, 

same oatore. Id H^ra euCh hODk-argnn upon the la Uie bini}'. ii has proper waUt dfaUnS Cnmi 
ana li snrroniiaed bj i. group of alDiilBr vealclea. In lliose of the boAgt by which, lunraver, they sra 
tli0 IrAwior of nhlch ia a riyid biiatle. Tlieae or- oloBelj- enibraceil. There l8, thererOre, in Hffdra 
— t — (....J ,. _._ .. , _ jd^ _. ... . I... . ^^ ... _ ., .> .. 



are disUnguiahed Trom tixe orgaiia bavlDg iKiolra by taoies open dir«cUy Into the 

tlwlr Lms itee, and froio Ihelr havii^ no projeoc- true ot Eltfuihf-'- '"---■-- 

lug filament, Cof^ kms not properly diatin- XVUI, p. 333), 
juletied Uiem ftoni ibe hook-organa, irhoBe flla- 



(QuiKre/oges, Aim. d. So. KM. 



cibyGoOgIC 



4® THE POLYPI. § 37. 

Polyps are placed in direct intercommunication. It is not rare to find 
this general cavity divided into chambers by mesenterio membranes stretch- 
ing longitudinally from it to the external surface of the stomach.* 

The base of the stomach of many, and perhaps all of the Antbozoa, is 
pierced by one or more valvular openings, which communicate with the 
cavity of the body.*"* These animals, by controlling at mil! these orifices, 
can allow to pass into the cavity of the body the proper materials, which, 
are probably water and liquid chyle.**' This digestive apparatus thus com- 
municating with the cavity of the body, reminds one of the organization 
of the Infusoria.''^ 

The cavity of the stomach is lined by very delicate ciliated epithelium, 
which is continuous through the orifices upon every surface of the cavity 
of the body and arms, and eveu into the intercommunicating canals of the 
Gorallum. 

The color of the walls of the stomach Is quite varied, and is due to cer- 
tain pigment cells which very pi'obably perform the function of a liver ; 
for these animals are entirely wanting in any other glandular appendix of 
the alimentary canal, analogous to a liver.'" 



longibidinal ^) has roaad vi 



dso Ann. d. So, Nat IV. 1SS&. pL XVI. U. s'taii oiKEr.al slaa bj, 'prcy and iowtari (Bdtr. p. 

noTB. With Edwafdnia the ^jrhlh meeeDteric di- ^ Quaire/aMt (Ana. d. So. Nat. XVm. p, 87, 

vIsJous da dut reach the sides of the l»dy(^a- 91) huaeeDtUs Btsmacb et £duurdtiii entirely 

ireftjes loo. nit. pi. I. fig. 2).* tUled with ^lirm-Ht, and oilier solid bod, wlflmul 

^Tbese oriRcea wet's long api observed by the any of It poadaE Into tbn cutI^ of Cbe bodj, 

4lder aoatomiala upon yjuioua Polyjn. Aftei^ ' With InftuDrli, the lower end at the cesoi^i^us 

vther naturallBta ; tot iBteiv thev have hueo dis- tl 
tioctly made out. Thus, 

rium (Rrgip, Ifor. Act. p 

p. «60), in AlnsimiMtim wid Alvyimium (Milni 

"' 1, Ann. d. So. Nat. IV, p. S2*, pi. XV. - 

n Edwardsia (^uatr^ageg Ann. d. 




, flia Ufdtafatea (Not. 

they reiinlarly r^|«l by tb^ numth neCtllng Mi- XVHI. p. 302, Tab. X . . - 

loentB, from Iha Dbarabera of tbelE boiy, WlUi Bo. Hit. lun. p. SflO, pi. 3 

Bydra, the atmoaih cooimnnioBles, by an oriaoe In Hydra vlriiit, thne Iwoirn ceils of the stom- 

dcnated at ill base, with the narrmr Cntinlous caiilr aoh oan eaaily be diBtingaiibed from the layer of 

ef Oa^llDdrlitf] foot. Bnt ittheeictniaitTOftlua green pjoment belongh^ tn the parenabytna of the 

uibetheEelanooTfilopKdng^andlfaetiibeltaelfeai^ body. JOoreorer, If a tmnaverBe aeotijtb of this 

jiDt tre regarded aa a rectnm, fbr it reeeires ndthcF anbnal is made, there appeara awide difi^rence of 

jteoeB, nor frsgmenta of fiiod, and is not Alfeoted ijy oTganization betneen Ibo intcrnai and extenul sui^ 

the Inquent enormous diiatatlona ttf these animals fiice of Che atomacbf tbe firet has ciliated epithe- 

from surielt. Ottrdo thererDre is inoDrreat in ae- Uummdhepa^celis, tlie second a bar^ skin wlUi 

^^ning an am ia to theae aulmaia. (Not, Act. phya- prehen^e crgana- Tiiin being aa, bow can these 

ico^nedisi Xvm. p. mt, Tab, XIV. Bg. 2, K.) He animals he ererted Ijlie the finger oTi etore, as some 

^peus to taavs KiChuly neglected the Ibot of tlila natnialiBli have tSimei, and yet live f Ibr tbe two 

ly DutwAtd. lodeed, it !b 
J:XXxVni''fl jr^ h^spere 



EltrsKbeTg (AbhaMU. II. Bert. Akad. lB3a, p. 134, planeeo. 
90. II. fig. 1); and sinee Boetel (Insekteobei. m. arms w 
Taf. LXXVIIt. and LXXIX. fig. 2, and LXXXVI. not pasi 






°te4.) With allthe Aetlnaria the Ism- cates 
viscei^l cayjtf Hie the multiples of Bee 
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§§. 38, 39. THE POLYPI. 4t 

DIOESTITE CAVITY OF BRTOZOA, 

§ 38. 

The very complicated digestive canal of tke Bryraoa floats freely in the 
spacious cavity of their hody. It is composed of an cesophagus which, at 
its lower extremity, dilates into around or oval muscular crop;"' upon this 
immediately succeeds a cceoal stomach, from the upper portion of which a 
Bmall intestine arifi^ and paffies upwards in front. This, after a course of 
variable length, ends by a constriction in a short but large rectum, which 
cpens in the vicinity of the mouth, at the external side of the base of the 
tentacles.® The digestive canal here, therefore, is not in eommunication 
-with the cavity of the body. Its whole inner surface is lined with very 
active, ciliated epithelium, which keeps its contents in motion, and especially 
the fieces of the rectum. The sid«s of the stomach are often colored brown, 
yellow or green, from the presence of hepatic eells.t 



CHAPTERS VI. AND VII. 

CIRCULATORV AND KBSPIRAIORY SVS'IIiMS. 

§ 39. 

A vascular system has yet been found only with a few Polyps ; but there 
it is so apparent that its presence in others may be inferred. The biood- 
■vessels esist upon both the sides of the body and of the stomach, and are 
in part longitudinal, in part circular, ending in a capillary tiet^work. They 
are not simple canals excavated in the parenchyma, but have proper walls, 
and circulate a liquid containing a great number of white (blood) globules."' 
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§ 40. 

All Aiithozoa and Bryozoa have a. proper circulation ; for there rises 
and falls in tlie cavity of tteir body a liquid, which is usually clear, and 
often contains round and colorless corpuscles. This rises even to the end 
of the cavity of the t«ntacleB, and then returns into that of the body 
generally. In the colonial Polyps, these currents, by traversing the canals, 
of the eoralium, thereby pass from one animal to another. This movement 
is caused by ciliated epithelium, which, as we have just seen, lines all tha 
cavities of these animals. 

With the Bryozoa, the cavity of whose st<iniaeli does not communicata 
with that of the body, these currents are continuous, regular, and have a 
definite direction. But with, tlie Anthozoa they are changed by the 
reciprocal a«tion through the stomachic orifices of the liquids of the 
Btomaoh and cavity of the body. These currents are perceived in the 
arms, even wtien the cavities of these organs open directly into the 
stomach.*'* 

§ 41. 

Nothing can yet be positively said as to the nature of this circulating liquids 
for it is still doubtfii! whether this whole phenomenon should be regarded 
as an aqueous or a sanguineous circulation. If we refer to the fa<it that th& 
Anthozoa can introduce water into the system through the apertures of the 
stomach, it should be admitted that this system has an aqueous character, 
performing, perhaps, the function of an internal respiratory apparatus. 
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■J, 41. IHE POLYPI. iV 

while the tentacles, in the cavities of which arc regular oiirrents, serve as- 
external organs of respiration, Bimilar to branchiae. 

Bat, if we regard tlie whole as a true eirculation, the contained liquid 
with its corpuscles will be analogous to blood. But this yiew is opposed 
by the laot that, with Alcyoniwn, with Actinia, and perhaps many other 
Polyps, there is a true vascular sanguineous system.'" 

We ought, therefore, to compare the liquid in question to chyle, which 

E asses front the stomach to the general cavity of the body, in the Bryozoa 
y esosmose, but in the Anthozoa by the ormces of the stomach.'* 
The opinion that these currents form a vascular system, moreover, is not 
reconcilable with the fact that the Anthozoa can at will empty the contents, 
of their stomach into it, or in the same way shut off from it the water. 

We are obliged, then, to regard all these cavities as constituting a 
vascular aqueous system, performing a respiratory function, by which, 
in the Anthozoa, all the internal parts are constantly bathed with fresh 
water. This renewal of water is effected by its alternate ingress and 
egress through the stomach,"^' during which ohyle-eorpuscles could easily, 
by being mixed with water, be carried into this aqueous system. 

With the Bryozoa, where this system is, without doubt, equally one of 
respiration, we shall have to seek for the openings by which this lenewal 
of water tabes place. These are situated near the anus, and place th» 
cavity of the body in direct communication with the external water.*'* 
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50 THE POLYri. ^■J 42, 43. 

CHAPTER VIII. 

OROANS OF SBCKCTION. 

§ 42. 

Nothing like urinary organs have jet been fijund in Polyps. Perhapa 
the borders of the mantles of the cellular Polyps should be regarded as 
organs of special seoretion, since by them the increase and production of 
these cells take place.* 



CHAPTER IX. 



43. 



Polyps reproduce by gemmation, fissuration, and by eggs. 

1, Fiss)a-athn is comparatively rare; it takes place nearly always lon- 
gitudinally, and the division may or may not be complete.™ 

2. Gemmation is their most common mode of reproduction. The new 
individuals may be completely detached, or may remain connected with the 
parent corallum. 

a : In gemmation, complete separation of the young individual is, on 
the whole, rare. It is best known in Hydra, with which the buds 
always appear upon a certain part of the body, — that is, at its union with 
the ftot.'"' A bud of this kind consists always of a simple fold of the wall 
ai the stomach and the skin, so that the stomach of the young individual 
ia in direct communication with that of the p'lrent ■ind the chyme can piss 
freely tiom one to theothei ^hen tbefo t ot this new bemg has at |uired 
a proper development it is completely ■det-a^.hed at its infenur estrem 
ity. 

h : Gemmation without soparatiDU of the new beings is quite common 
with Polyps and occuis with very various modifications The buds are 
formed sometimes upon the sides sometimes upon the base of the body 
In the first case the coralla haie a ienhoid ispeot in the second they 
are moie lamellitorm sphencal or lapidescent These sanations are not 
limited to cerhim geneii oi species ben g ulten due to esteintl mfluentes 
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^^ 44, 45. THE roLYPi. 51 

and eapeoiallj tlie nalure of the Foil upon whinli tlie colcsny may have been 
fised.* '^' 

3. It IS probable that all Polyps reproduce by eggs. This requires two 
kinds of organs, one to produce the egg, the other the semen. Both kinds, 
<»!ary and testicle, bave already been described in many species. 

Their distribution is quit* varied. In some, the ses^ are united in the 
same individual,*" in others they are distinct;'^ with Uie colonial polyps 
the sesea are separate, and each colony'^' may be composed of individuals 
which are androgynous, or those of one sex alone.**' 

Some species are sexless, and remain so ; but they produce by gemmation 
individuals of a particular character, which have sexual organs."' These 
lost, which have usually either a campanulate or discoid form, are separated 
Jrom the corallum often before the sexual organs have been fornied, and 
-which they do not acquire until an advanced period of their lives. During 
thi.j time they swim freely about, like the pulmograde Acalephae,'" for 
■which, as well as for young Polyps, they are often taken.*" 

§46. 

That the relations just described really exist, may be learned from the 
following tacts; In Coryne ec^nofaandcM^^cWs, there are formed at their 
]>£uM, quadrangular and campanulate individuals, which lay numerous 
eggs.*" In like manner also, ovigerous capsules are formed about the base 
of Syncoryne rainma.'^ In Coryne fritSlaria,'^ the new individuals are 
•completely detached and swim freely about, closely resembling Medusae. 
Jn this condition they are developed, and their eggs come to maturity.*" 
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THG POLYPI. 



The Campanulariae and Sertu7ariae produce at the end of their pedicle 
and branches elongated sexless individuals. Bat in the angles of Ibesft 



branches cells of another form, and containing many aphi 
are developed. In these last sexual organs are formed, whi 
■" ' ' ' '.a, occurs without a separati " '' 



Lcal individuals, 

ich, in Campart- 

indiyiduals from 

the corallum, while ia Campanvlaria gdatinosa it is after detachment haa 



In the eggs of poljps both a germinative vesicle and dot may often be 
seen. Frequently, however, both disappear at a very early period. The 
envelopes of the egg are usually of a simple,"* though sometimes of a 
complicated structure, The spermatic particles are very active, and in. 
some species are filamentoid, in others composed of a solid body or head, 
to which is appended a very delicate tail. Water does not appear to afiect 
either their form or motion. "* 
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^^ 47, 48. xnE polypi. 53 

§ 47. 

I. With those polyps which are not sexless, and whose alimentary canal 
hangs free in the caYity of the body, the sexual organs are situated in this 
■last. They often escape attention, since they are scarcely at all dOYeloped 
except at the sexual epoch. Bolt ovaries and testicles frequently 
appear as riband-like bodies, which, being attached by one estremily alone 
to the stomach, uioto freely in the general cavity of the body. Sometimes, 
however, they are attached longitudinally by one of their borders, like a 
mesentery, the opposite border being free. In other cases, again, they are 
attached directly to the sides of the body. 

The eggs and spermatic particles pass directly from the sesual organs 
into the cavity of the body. In Coralla having individuals of both seses, 
fecundation takes place in the cavities of their bodies, which connect with 
each other. '^ With the others, however, the individuals of which are of 
one sex alone, the surrounding water is thq medium of fecundation, by 
transporting tie spermatic particles unaffected to the eggs ; and thia being 
performed by the aqueous circulation before mentioned, impregnation takes 
place in the cavity of the body, 

§ «.• 

The variations of the internal genital organs in the different families are 
as follows ; 

1. With the Bryozoa, a riband-like ovary and testicle are suspended 
from the extremity of the stomach. In these organs are developed only 
two to four eggs or fesoiculi of spermatic particles, from cells arranged like 
a string of pearls.'^ 

The eggs, of which the germinative vesicle and dot disappear at a very 
early period, are detached from the ovary before their shell is well formed, 
and are set in motion by the cilia of the cavity of the body. UsuaUy they 
are flattened, and at first enveloped by a thin and colorless membrane, 
which soon becomes thicker and darker, and has upon ita borders a clear, 

fljislra, Uie P(iiyira°are^nl»lneil In cells closely 1829, TaL XIV.%g. 1), lot Plamahlla iriftata, 
onnmunii^KKiUniwseof tbereBialeabyanopen- CfWorid am^ularii, WdwinB (Oba. but la 

ffordmimn, Ann. d. Sc. Nat. XI. 1839, p. ISl). 

bigber animals. Tbey hive Invariably, aa ftir as I 3d of this paiagra]^ should be omitted, sbice tbe 
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tiilla. I cumoC ther^ore agree with K6Uikcr separate. Tbetestlclesaiiduv^lcacxinslstof pednn- 

ukode of development of these piirtldes with thesa lured on tbe mature developmeot of tbeir conlentj). 
.animals. -ED, ^^ -Ed, 
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54 THIS POLYPI. 'J^'5> 49, 50. 

tr'insparent ring. In Alcyondla aad Plumatella, the eggs are of an oval 
shape, and of a dark-brown color. In Cristatelia mira&Uis, Dal. {Crista' 
teUa rrmcedo. Cue.), ttey are lenticular and clear brown, and have this re- 
markable peculiarity : <^ Upon both sides of the encompassing ring are a 
number of double-pointed hooks, wtioh, at first, are imbedded in a gela- 
tinous substance ; but as this last is dissolved by water, they become free, 
and adhere to plants and other bodi^.<*' 

2. AVith many AnthiMoa, having a cavity of the body, the sexual or- 
gans are attached in the form of bands along the external face of the 
stoma«h. These are numerous, and during the epoch of reproduction their 
free borders are oft^n plicated, and have a botryoidal aspect. This form 
is quite apparent in the Actiniae, where these organs are contained in sep- 
arate chambers of the cavity of the body.* The same is true of the ^- 
wardsiae.'^ With VeretiUum,'^'' AiAAlcyonium^'' these organs form mesen- 
teric diviaons which descend deep into the cavity of the body. 

3. In McyoTudhem elegans '*' and TuMpora musica "" these organs are 
attached to the internal surface of the cavity of the body, and have a pli- 
cated mesenteric form.""* 

§«. 

The laying of the eggs takes place in different ways with those Polyps 
having internal sexual organs. With the Bryozoa it probably occurs 
through the openings near flie anus."* With the Anthozoa, however, they 
pass into the stomach through its abdominal orifices, and thence are 
qected through the mouth. In the viviparous Actinia, the young, devel-- 
oped at the basse of the stomach, are expelled in the same manner."* 

§60. 

II. Many Anttozoa, which have no geneml cavity of the body, have 
external sexual organs. This is especially true of Hydra, where in the 
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^ 50. THE POLYPI. 55 

same individual during the time of heat both ovaries and t«aticlea are de- 
veloped upon the external surface of the body. 

In the place where the eggs are to appear,'"' the tran^arent and color- 
less skin rises in the form of swellings, under which ^e vitelline mass 
gradually forms. These end each in the form of an esoresoence, which, 
being oonstrioted at its base and ronnded, has the shape of an egg. At 
the point of constriction there is formed from the body of the Polyp a 
kind of cupel, in the cavity of which the vitelliis rests by a small portion 
of its surface ; at this point the skin becomes thin, and ultimately appears 
like an arachnoid membrane enveloping the egg. In this last neither a 
germinative vesicle nor dot has been discovered. Its separation is preceded 
by a thinning of its Burrounding membrane, after which the vitellus is im- 
mediately clothed by a gelatinous substance. In Hydra Jgaris ts whole 
ebcamference is covered by obtuse prolongations of tl s k d wh ch alter 
an increase in length, divide, each once or more, at their ext eraity and so 
present a dentated appearance. 

The arachnoid membrane finally bursting, the deta hel egg be omes 
fixed to some body, whilst the gelatinous coat entirely d =ai. j ea i Th s 
is equally true of Hydra viridis, with the exception th he e tl e ^ tell ne 
prolongations are very short and compact.® 

In these same individuals testicles are developed Iso Petween the 
base of the tentaeles and the place of the appearan e of th egg there 
are developed small conical prominences, on the apes ot wh ch is a j a), d 
la. This has an orifice which leads into an internal cell lar oav ty This 
is the reap testicle, wherein are found spermatic part les composed of a 
body, or head, to which is attached a very movable ta 1 These part les 
easily escape through the orifice, and circulate in the w ter S rround g 
the Polyps filled with eggs.'^' The number o'' ;hese tt t es n a, n^ e 
individual is not definite.''' * 



Ctides propoeatlon l^ eags- b, b. la H^dri vaifforis I have counted fln«ea 

2 The eftgfl of Hjfdra wert loTkg o^ rih^neA by t«BticLeB j uwtbar iDdlvldu^ had Beven e^ga uid 

Btmliard JUaiieu (Ablmidl. d. KhHed. Akad. eleven teBticlea ; and a aiird, fbui eggs andtirelya 

i;m, Tin. p. 311). But B(t«nrarda Uief nsre UsUdse. 

regarded sa eisnUieinBta of this kuima] (see Rot- [Additional note to § bO,] Other examplea of 

lel, lDukt«DbehHC. Iti. Ill, p. MO, Tut. LXXXUL Anthozoa tiavlng eaanal genil^ org»m !n Che 

pointed ant bj £hrenberg (Abhaodl. A. Berliner by Vim Benedm (Beiii, sur rombrfog. d Tubnl. 

Almd. ISSB, p. IIS, Tat H-i- pL V. VL), SMtSti f^Bjunsmn'* Anh. ISM, I. 

naturallats, Imt irere ^cen fiiran eruptive dlaeaw Tab- II.)t w^ lly^acMniat Coryne ajiAPodo- 

(TrrtnOltv AbhAodl. xar GCBChidtt. dner Polype^ corane. See aiao the facte colleoted by Fret/ and 

— rt,p.3«,T«tX.flg.4,iindiioB»ei,hia.(fit.p. i£M*ar( CBeitr- Sso. p. 23). These ^t or 

 — .-— ^w ._ j> latjeriy lUs Bsme aperni capsuJea way, moreoYcr, be regarded as 

,_ tireni in Froriep^t imperfect male or female Imlivlduale, and then tbe 

fil^ p. 104). To E/a-en- porters of chesu fiapeulea may be considered, beln^ 

llBch. naturr. in tbe caMgory of narBe-Uke generatiuna which, af' 
ter a more or leas complete development, pi'odoce. 



are properly gemmae, 
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S6 THE FOLYri. §'§■ 51, 52. 

§ 51. 

III. There are Polyp-colonies which contain two kinds of individuals, 
those whinh are sexless, and those having sesual organs only at certain 
epochs. These last are campaiiulate or inedusoid, and their sexual organs 
are developed in yarious pai'ta of their body. 

la Coryne '" and Syncoryne,'^ the eggs appear upon the external sur- 
face of the stomach, then fall into the cavity of tbe mantle, through the 
openings on the border of which they escape into tlie wat^r, la the medu- 
soid individuals of Coryne fritUlixna and Corymorpha ntituTis, the sesual 
■organs appear to be formed in the angles of the borders of the disc,'"' and 
in Campamilaria in the disc itself. * 

§ 62. 

As to the embryonic developments of Pol\p«, it is piobable that in a 
great Dumber (perhaps all) there is a metamorphosu 

The development uommenoes by the usual segmentation of the vitel- 
Ius,"> by which it is ultimately converted into an ovoid, contrT-tile body ; 
this tarns upon its longitudinal axis by means of cilia, with whith it is en- 
tirely covered, swimming about like many Infusoria These embryos, 
ot^en developed in the mother, have sometimes been taken tor swimming 
■eggs.'^ Afterwards they attach themselves to some body, and usually lose 
their cilia ; the free extremity of their body opens, allowing the escape of 
the Polyp, which, in the mean while, has been developed in thi ini«rior, 
with its arms in front. Many of the Polyps thus produced multiply by 
mation, and thus become the foundation of new Polyp-colonies.'^' 




le dMsIOD ol Vae ylteUug t<ir a 
iniUw of Iha embryis tjrie^. 

_ 1,1. p. 2OT,Te(VI "- ■" " 

»idli^ » Salhkt, ntm has k 

erl^re b melAmorpbosis (K^e B^ 

, BlH^onlrMja tbBttha maS.B,na "I'auilea but Morph. p. 10, TaL l,flg. 

JMU.IB ^u.^-'mi w»^.~ .«.med tram the ega, wtUi- 12). 

oDt ddsoriUnj^ ttu embryo (Froriep'B nana ITotizeii, s This metanHirpnoau bas alnaa; be 
Mo. 613, pi. 101). Tbs Hgmsotatltiu ot Out tWeUub bj Cmolini (loo. olt. p. 281, TaT. VL flg. '•) wOh 

FnHaraina. BeaWa BeDb.eur I'aost. d. Btjo- (laa. idl. p. 291, TaLVI. fig. U-IV) nlt^CianiNi. 

aani (Jop. oil. p. «, 60, iBf, lY. flg, 7-10 and 13- nmm tm Folypa, o«a before the BiM have as. 
gania and Xadre^To. Hia desorLptlons o[ yarioM beeome flial, Its skin bursts, iuid the Polyps escape 
eggs ot Sertularia leuve no tloiibl tbal tliey a^ao but ace aWe to return ^aia as into a nuuth 

-naketbeiuaUfr any more clear ; for, even admit- 110, and Hmca<:t, Add. Sat. BUt. Ueo, T. p. 

ling that they ate proper ma, it Is difflonit to con. BBS. — Bi. 

oelve hon tho imptagnaUon ((.f wbioh Ihe acKmeot. "[Bud of 5 61. 1 Sse SchallzB (Miller's kr6h. 
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^ 52. THE POLYPI. 



[have seen bySltsiwirapCCnlerench. Igc.cit. p,66,riif.I.^. 

lalcUn mi- 21) with CoruB' iquoBiaia, and by Sara fPaun. 

a occar In litloMl. Norveg. p. i, Tib. Q. fig. Y-11) wfUi Po- 

Ihe BBOie W87. WiUi the OijioIeJiae,gemmM of i(Mor(Fno cnrnen. The couna egaa ruoTliig iboiit 

Dew Polyps are often seen to ariae from Ihe skin, by meana of dlls, which Jii lif (Ann. ri< NU. Ulgl. 

even afler the €Mape of the t«o PcdypB, and before XVI. p. 3B2, 397, pi. XII. fig. 9, IS) hag observed 

the youn^ colany haa become at oil Axed. At this in the viBceral cavl^ ol Pstlicellina ecbiw^ta^ 

-epoch cf development these Polypshavebeen taken and In special cupsolea with Fhtttra atrtculariSi 

by CuvieT for a dietiDGt spGoies, anA called Crista' were probablf embryol alBo.^ 
JeZfa muceiiil. See Rocael, loc. cil. p. iW, Tai: 

•[^GE, note 3.] The embryonlo develnpment &e., tl^m. AOAd. Smixllea. XIX, See also AS- 
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B03K THIRD. 
A C AL EP H AE. 



CLASSIPrCATION. 

§ 68. 

The body of Aoalephae is composed of a transparent, gelatinous aub- 
Etance, quite resembling the Corpus vitrewm of the eyes of vertebrata. By 
desiccation it almcKt entirely disappears, there remaining only a dry cel- 
lular tissue, by whioh the form of the animal is imperfectly preserved. 
These animals swim freely m the sea after having attained their develop- 
In the arrangement of their organs in ray-like processes radiating from 
a common centre or a longitudinal axis, and where also is situated the 
digestive apparatus, the quaternary system prevails. Copulatory organs 
are always wanting. The clasaiflcation is baaed, according to the system 
of Eschschdtz, upon difference of estemal form, and upon the structure of 
their digestive and locomotive organs. 

ORDER I SIFHONOPHORA. 

They take in their food by means of numerous tubes, whioh exist in 
place of a stomaeh. Locomotion is aided,^ generally, by certain cartilagi- 
nous oapsules. 

Family: Diphyidab, 
Genera : Diphyes, Ersaea. 

Family: Physophoridab. 



Family : Physalidae. 

Genus: Fhysalia. 
Family: Velellidab. 
!ra ; R/iiaria, Veldla, Porplia. 



cibyGoOgIC 
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ORDER II. DISCOPHORA 
1'hey liave a simple central stomaeli, aud move tij means of discoid or 
oampaimlate ooiitraetiona of tkeir body. 

FAMriy: AEftooBiNA. 

Genera; Aequorea, Polyxenia. 

Familt: Ocbanii'Ab. 

Genera: Oceania, Cytaeis, Thawmantias. 

Family : G-ebyonidab. 

Greims ; Geryonia. 

Family: Bhizostomidae. 

Genera : Cephea, Cassiopea, Rhizostomum.. 

Family: Melusibae, 

Genera : Pelagia, Cyanea, Chrysaora. Medusa, Aurelm, Ephyra, Sthmo- 

ORBEB in. CTENOPHOSA. 
Their mouth and stomach is simple and contral, and they raoye by meana 
of cilia arranged ia longitudinal rows. 

Family: Beeoidae. 

Genera; JJeroe, Lesueuria, Medea, 

Family: Mnimiadab, 

Genua : EiLcharis. 

Family; Calliabiridab, 

Genera: Cydippe, CeslunK 
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CHAPTER I. 



§ 54. 

Generally, the body of the Acalephae is of a gelatinous substance, com- 
posed of polyhedral cells. In some species certain parts of the body have 
a cartilaginous hardness, but it is only in a few that there is found a carti- 
la^nous or calcareous nucleus, comparable to a rudimentary skeleton. 

With the Diphyidae a large portion of the body has a cartilaginous 
density, and with the Physophoridae it is often surrounded by plates of a 
similar nature. The Velellidae have a nuclear skeleton, which in Bata- 
ria is a simple, elongated disc; hut in VeleUa this disc, which is horizon- 
tal and of an elongated ovai form, is surmounted by a vertical crest. The 
disc is composed of four pieces joined together by two sutm-es which cross 
each other' obliquely. The crest, united to the disc along the whole length 
of the two sutures, and resembling the segment of a circle, is composed of 
two main pieces, joined in the middle by a third, which is shaped like a 
wedge."* 

The disc situated under the skin of the upper surface of Porpitct, and 
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■whieh encloses between its two lamellae numerous aerial canals, is said to 
be of a calcareous nature. ^^ 

Ail these difics have upon their surface markings of concentrie rings and 
diverging rays. 

§ 65. 

The Acalephae are surrounded by a very delicate epidermis. Upon 
various portions of the body, and especially upon the arms, the tentacles, 
the prehensile filaments and the cirri, there exist cilia and peculiar net- 
tling and prehensile organs. lu those species having active irritating prop- 
erties the nettling organs are situated in a mass under the epidermis."' 



§68. 

These nettling organs are generally composed of an oval capsule, con- 
taining a spiral Slameut which is thrown out from the slightest disturb- 
ance, and, together with its capsule, is detached from the skin."' 

In some species, there exist in place of these nettling organs others of a 
prehensile nature, consisting of an ova! capsule in which is a stiff bristle. 
These last cause no burning sensation, but are the means by which these 
animals attach themselves to contiguous objects in a bur-like manner. 
They are situated, grouped in small masses, under the skin of most o 
non-nettling Discophora, and their bristles project upon the cirri siti 
upon the border of the disc, upon the tentacles, the arms and the sexual 



The Sipbodopbora bave onl; bha prehensUe Ria- 
jqepta oivered with Hum- TlmB in StefihffaomiOt 
Awocdiag to Mitne Edmarda (Ajm. d. 3c Mat. 
XVL p. SiS, PL Tin. ig. 9), thBTCOver Uie whole 
Burpee of tbeBB lasE ; whila in Pkyiophora, Dipk- 
•5. yes and Ersaea^ voy exist onl; upon tnrar en- 
de larged porticmji, aooo^ling to Phit^pi (MVUer'a 
Xnh. 1S13, p. aa, Ii^TV. U- 9). and iriU (loo. 
oit. p. 19, 81, Tsf, IL flg. aS-M). • 

i Siebdli (BeUiMa lui' Nanirgeacb. dor vlrbel- 
toaen Thlere, iSM, p. 10, M, Tat H. flg. SB) j bIbd, 
Ehrent/erg (Usber dls Aoaleplieii d. rothen Uee- 
rea, &o. ha., in the Abhandl. d. Ber\. Akad. 1339, 
p. 205, Ia(. rV-VIII.)-  Hb has oompaied ttieBe 




kpoukfl only uf 



'g {Witgmiom'i Arehlr 1811, Th. 1. and at tlie extremity 
n.) baa WIed to find Uiese organs upon Dipkyes and Ersaia 
tbonQo-DBtUiiigdlsoof CyotieaeafaioifliBllliouf'' •-~~-ii— >- <r.'i 



AtMrruii^ K, n Hi, lUBO ^^loo. oit. p. oi. iai. i. 

„ _ , . , flg. IS, A. B.), the THTSieiuile aianieals of lie ClKn 

nairo inflatlBg power. ophota hare two kinds of capsules ; one, whict 

With theie, 88 wiUi Uie hooked organs of .V^iira, upon tlie least louch bursts auddiH^argea aliquid; 

Mnent. WVi (Horn tecgest. pp. 62, B6> dM not and wblii conlabis a delicate, yiaoDua flteienl' 

fiod UisBS organs in CepAea, eicept on the tenia- Similar fiUunents, he sal's, are (ound upon th< 

clei of the geilial orgsDs ( and in Po/^zenia Dnif wans ontlisbody of Eucharii. 
m the Ina^sina^ fl^Bmenlfi. Ksiiiker (BQltrBge, 

Halt of Clffysaora ami Ai:q«,orea. 



• For these ne 
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§ 57. 

The Acalephae have a distinet muscular system. Their oontraotile aub- 
stanoe is composed of a net-work of elongated, slender filamenta and 
bands; these, in the utriouloid species, are arranged in a longitudinal and 
annular manner, but in those of a discoid and oampanulate form they are 
disposed in a circular and radiate manner. 

In the extremely irritable tentacles and tactile filaments, the longitudi 
nal fibres abound.* 

Each fibre is smooth when relaxed, but during contraction appears trans- 
versely wavy and plicated. ''■'' 

§ 58. 

The contractile and aerial natatory yesioles, which are found in the Phy- 
sophoridae,''* and the movable lamellae of the Ctenophora, may well bo 
regarded as accessory organs of locomotion. These last, which are arranged 
in rows upon the sides of the animal, and whioh by some anatomista have 
been regarded as respiratory organs, are not simple cutaneous lobes, but are 
composed of very long cilia closely united together, and the motion of whioh 
is voluntary witii the animal.'* 



Dili; has an ofieDtos- Pmi^pi (MlUfer'i Arch, 
nal Dpenli^ to tha bladder of Phjfa&pAora tetras- 

B""" 

OaiFla/taliaia 



> Ifill, loo. olC. p. a, 63, TaL I. 
ing hi Wagiur (fjclw Om Sun. 

loot rub. xxxm. 63. 30), m 

]>iBcapbDra hikve Mvrciya the tvan 
The cMldi^nouB nalalorj piec 

of iDcamaUan- Tho snliniuing is 
f)>fB:tod bj Uie entirgetic ontracl 



c-Lcaiflon-] 



I doubled it the FhTSophoi'- ^Q, F 



fbe aUghleHt iadicatioa 
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CHAPTER III. 



§59. 

A nervoTis system has been found in many Aoalephae. Witli the Cteno- 
phora tie oesophagus is surrounded by a ring formed of eight ganglia,* 
and at the opposite extremity of the body there is a simple ganglion. Eive 
nervous filaments pass out from these ganglia, and along the sides of the 
body are neryoua fibres, whioh ultimately divide into delicate threads.'* 

The tentacles of Medusa* are supplied witli nervous filaments whiob issue 
from a ganglion situated at their ba^e. ''' 



lenta t bud upoD t 
igqlarllieryBlB. , 



CHAPTER IV. 

OROANa OF BBHSB. 

§60. 

With many Acalephae, there are, upon the borders and extremities of 

1 Theao eight guDBiis^ nhiuh are oonneoted out in fn 

■Brant (Traos. Zool. Sao. tond. 1. p. 10) in Cgdip- delicala branoba! alregqlarinleryBlB. At Ihepoa- 

pe pUevi' Compare, alao, Wagner^ Icon. snot. terLor «£tr«mlCj of tha body of Cyd^e, Eueia- 

V^b- XXXm, Of. 37, A. B. FrtHn each of these rU aM JUedea, WW ^^riep't neua NoUb^ 

gu^Ua Off Dervea pass ott to Uie eide, while a No. 590, 1843, p. 67, and Hone tersest- p- H) has 

Ihird, tnLTerelng tJie mterior of Che body, aM hav- lllienlee cbaerved a loimd, yellonlah jn^JglioD, wUh 

ing two or three eweUingB, is Inallr distributed to four prolco^tionE, from ^hich paaa ofT twenty-fl^ 

.the hiWBthie. FatteriBn Cthe Xdk. new PMcs. or Udrty nertes. 

.Jour. XX. p. 30), ool Forbes (Arm. efNat. Hiat. 8 Si'irenAfrj- lias rbund along the en^re border 

1S39, p- lio), hare alH obterred Hut CEwpha^al of the dlao «f Meduaa tmriiaf aad betwaea eikch 

jing hi CyA^e,)tiit ^A not perceive the gangha. two tactile Mmneotfl, a bifid nerrons g^uighoa. He 

p. 200, PJ. ly. fig. J) has observed at the poate- base of each centacleBUTronDdii^ the genital oi^ana. 

<B Dew Bercld) a gangUmiio hodj which sends 6g, 1, i.; and Mt^er'a Arch. 1834, p. 671,' 

* [ J 66, note 5.] The nervous syalem of the "In Medusae the nerious ajsteni conslata of a 

Acalephae has been bucoaihM^ studied by Jgmstz elniple oord, of a etring of OTate cells, forinliig a 

ter than to quote his -tfords : "There Is, nnquea- aud also its verticaJ branches, ruuiid tlie upper 

tlonalilj, a ueivuuB lystera In IJedusse, but tiiis potUon oE wblch ttiey fociu anolbei- ciii^B. The 

ta whii* all the acldyity of Uia body la referred, or througliout cellular, and atrictlj so, and the sella 

from which It eman&tea. There la do. regular com- are ovate. There is no appearance In uiy of Its 

munioaUod by iiervous Uireada between the centre parts of tme flbi-es " (loc ell. p. 232). IMt 

and periphery BJid bL taterveniug paHa ! ana the this is the nervous sjatem seems platsa liejonfl ^1 

nervous substance does not eonslsl of heterogene- conHovetsy ; for, In a private letter, Agsetis has 

Ihreada, presenting the varioua slates of oomplica- living on the ohores of MassKhusatia, he has aeen. 

tlon and ccmbinatiou, and the internal atmctural this ayatem at night aa an tllumliifl.Led diagram, — 
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their body, button and tongue-like organs, wUcb, as tb v are connected 
with neighboring ganglia, may well be regarded as organa of sense 

Their essential structure is a, membraooua capsule t,ontcimm(, a clear 
liquid, in which are suspended crystalline corpuscles 

These organs, having eometimes a red pigment, have been taken for eyes ; 
but, as most of them are without pigment, and as the :,iystalline coipuseles 
behave in acid like the Otolites of the higher animal they have more- 
recently been better designated as organs of hearing 

The eight marginal, tongue-lite bodies, found upoi the d ao of Medusa 
aarjiffl, have been regarded as eyes."' The sole fact for the support of this 
opinion ia the presence of pigment; for the small hexagonal rjstals irreg- 
ularly scattered in the interior of these bodies, would si.arci,ly allow them 
to refract the light like a crystalline leas, 

Bie Otenophora have only a single organ of this nature and wh ch is- 
situated near the ganglion at the posterior end of the body It has been 
regarded both as an eye and as an organ of hearing.'* 

With many Disoophora, these organs appear as pale-yellow, or evea 
colorless marginal corpuscles, having more or less calcareous bodies.'^' 

It is yet doubtful whether the otolites of the Aoalephae perform the same 
movements as those of the acephalous and gasteropod mollusca,':'' 

1 Theae mnr^inal CDi-puacles, already observed in d. 3d. Nat. XVI. p. 1^ F1. 1^ e.) has observed 

the tiM-aaaa by Qaettt (BeltrAga zur Aual. u. upon the puu^a of tbsdiscofAeguoreavioiaeeti 

Fbje. der EOadiuen, ISlO.p. IS, ^), and by Rosen- Tu^lelea ceutamiug tvo or three sphericaJ corpua- 

tlHi{(Zeilii^t^iyslo1.&.I.Hrt.a.l82a,p.SS6), cki, and wblch, probablr, are .andltor; orsanB. 

irere flnt deaorUud as eyes b; Eirenberi: Eee AMOrdioE to Sara (ITitgmiain'i Arch. 1S41, Tb. 

MtUfsr'iATOb.l^p. 6n,giUlAbbandl.<LBer1. 1. p. It, ig. eai aai mil ^c. dC. p. 75, Taf. n. 

AkBd, last, p. 190, Tat. IT. V. flg. 21, A. B.), thesB mar^al 6arpiiBdes are UubA 

a Milne Eiiwarm hai called tiMB body, hi Lean- upon young lUeduaaa boiongliiff to I^yra. 

turiaviireaaaABBroe Forskaliii^^OrffoneocU' ' '"■--'■'--- — — -' ■» — ■■■^ '^^ ™- 

tifbrme " (Abo. d. So. Hat. loc. dt. p. 208, ill, 

H. IT. flg. 1, k. and PI. V. fig. t, u).  "-" 

(o WiU (JVoritp'f neue Not. No. 5M, 1 , . . 

Hone tergeet. p. 4G, Taf. I. Gg. 2, 4, ^, b.)> the red the marglmU oorpusc^es of Pelagla, Cmiopea, 

Beroe. EucharU and Cydippe, whLle tbe hext^ft- and opolaia oiaay calcareous vryatati. Ia tJu 
tiHl iwaueons uorpuBcles are very numeroas — -a pedunculated Tetiola of Gtryvnia^ vhteb contain. 

ftnjiihwtf.TMipjM. none of the Medosaa has he Rmnd collections c^ 

:ber den Bau, ftc, prgment, &nd In Oceania (dof. spec.) only he bas 



1 AooordJog to Waeser (Ueber den Bau, fee, 
nl Icon. Eoot. lab. £XXIU. fig. 31, g. 23, o. uid 



_re pale-yellow hi jPeiogio external and auperhir am 

colcrlesa In Occonfo, Caasiopea corpuscles ; in the centr 

In Cvpiiea, Will has observed only tramparent body, and u| 

pusdfifl, filled with otyitale. And, cbx.'ular opening, so tbat 

m {loo. dt p. BJ, S8), the ooimlsBS bles an eye, Ihere behig, i 

■— ' 'clea d pBl^xmia leu- larj opening, and the trai 

a single rouKl otolites a gangUan, 

-'--■- "~*-ia mmyjers, >— -j?- 



e of Cytoefi polsttgla eoatain nuudieiB, Acoordii« to the obBerv&tlona of Fray ai 
IT yelllnr,' and ae IcregnlHF fbrmi. Ha LeacloBt (Btitr. kc. p. 3ft), the group of otolU 
.. 1 ,1— J. - n^i Tat n. i^ B, contjanea In the auditory organ of a Oydippc pi 



10) that in Qeryo^a die number of th«a otollles 


tbrmoaciUatoiyn 


varies from one to nine. Milne Eiwarita (Ann. 


taecllls situated 


•|5 6MI,nolet,l The organa of senats of the Ael- 


eently declared 1 


lephae have been the (*iee[B of much study of late, 


remarks: "Ism 


and to Agaaaii we are indebted for the moat minute 


IhlB speck, aa soi 


rcaearches on these obscure pointa. He baa shown 


ored apeok whici 


the eye-apecks to be undoubted organs of sense, 


in BisctM Medua 








dslaohod from Ui 


light-percoivins iustead of auJilory organs. In 




regard to Ihe aingla organ found with the Cteoo- 




jhora, and whiuh Frey and ieucArorl have re- 


SlediiaacwUdtii 



* of flJi auditory di 
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$ 61. THE ACALEl'HAE. 



CHAPTBll V. 



§ 61. 

The digestive apparatus of the Acalepbae is formed after several very 
different types. The mouth is sometimes single and central, or there may 
be many of them. It is often surrounded with arms and retractile filaments, 
wMch arc endowed with the prehensile and nettling organs just described. 

The digestive cavity, which is always lined with ciliated epithelium, has 
distiact walls, which are united immediately to the parenchyma of the: 
body, leaving, therefore, no surrounding cavity. 

With those having a single mouth the stomach is of a variable size, and. 
has often caecal appendages. With Berok,^ the mouth is very large and 
free from tentacles, and opens into a. very spacious stomach which occu- 
pies nearly the whole body. But with Cesium, Cydippe and Lesueuria, 
the stomach is small, and appears like a cavity in the body ■,'-^ and with 
CytaeU, Thaumantias and Gerymda, it is likewise small, and has the 
shape of a tubulai' projection."* 

That of Medusa has four saccular folds,* that of Pelagia"' sis, and that 
of Cyanea thirty-two.*' 

When the mouths are numerous, either, as in the Rhizostomidte,''' there 
are many canals which conduct the food through the arms upon which the 
mouths are situated into the central stomach ; or, aa in the Siphonophora, 
each mouth opens into & particular tubular stomach, With these last, 
however, a certain number of thetr tentacles are hollow, and have a month 
at the estremity. As it has been observed that these suck in food and 
digest it, their orifices have been regarded as mouths, and their cavities as 
stomachs.''' 



JCdicorifs, iDC. cti.. VL ; 

a wm, un. dc iBt 

*Beer,iBMei}kiCa 
Ttf IV. flg. 2i HlBO, Elireni 
Xerl. AkBd. ms, T^. lU. ig. _. 

 " ' Tt.lKb. XXXtlLflg. 




mia {Milns £iiLward9, Ajm. d. Sc. N&L XVI- i\. bi^ stuDiuibd, abt>uu ptrivii,! miuuivi- iuin;irfHjji  
vn. IX. X.) i bdI in Phyfaphara {PKUippi, P/igaopAora, Feleila, and Porpita, wbeto tliei 
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The Aoalephte have no true digestive tube But as sucli has been 
regarded a system of vascular canals filled with Wdter ind wh oh de 
parting from the stomach traverse the whole hody But tlip e although, 
sometimes seen to contain fecea seem to belong moie piopeilj to the 
respiratory system " 

In none of the liakphae hi thaeKen fiunl anjthiiijj like in h £ itic 



CHAPTER VI. 

CIBCULATOBY SYSTJiM. 

§ 62. 

Until lately, the longitudinal and circular canals which, in some Aoale* 
yhae, are spread out through the entire body, have been regarded as 
belon^ng to a vascular, sanguineous system. But more recently these 
have properly been considered as aquatic-respiratory organs, (here having 
been found, moreover, other vessels of exceedingly thin walls, and of a. 
sanguineous nature. 

These last constantly accompany and surround in a tubular manner the 
aquiferous canals; and it is quite rare that small branches are distributed 
to the general parenchyma. 

The delicate walls of these vessels have neither longitudinal nor circular 
fibres, neither are they lined with ciliated epithelium. They circulate a 



nquSred to thoTouglilf Kttle tMa point. See Mow, and Ehrenlierg, Abhuidl, d. Berl. Aluid. 



itodngly'ret-ardB Oie caimU, which, with fe- u> AcHlepli» poaaeu an cxlrfl«dlnBrr dleeelii 



, ^ IS (Mftm. a. rAofld. ae St. Pettrabi 

jiepalJD cells i sea Add- d. Sc Nat. HL lB4fi, cit. p. 4fl0, Taf. I. hg. fi, 6, a. ; and p. b\ 

p, 249, tl. IV^. bia. Till. flg. i, Taf. IX. Sg. 1, f.), however, ai; 

9 The squiterous caiala of the resi^ratory tyt- have seen Id Ctslam sod Cydipf- '■"■■• -' 

temhaybigbeenreg^edislDteBtineltnr"" ■■'"■'" .-■-■- -■.---.■■— -.-.-.- . .. 




ilaia-Bfhora, Fleuroireaehitt, BoUna. 

tabeB into the other. The Acalophs, therefore, eir- Vetella and Porpila a glandular inaBS, correspopd- 

cuUUe chymst aaA here we have thfi rudest fOrm iny most probably to a liver. It had before been 

of drculatioa. Itltals idea is once well considered, regarded as such b; Delle Ckinje, but KHUker 

th« relat^ooa or their Dutrltlve apparatus ia gehetal has given It a specif aeBcriptlon. It ci^slels of a 

will be quiclcly appreciated. brown mass which oonununlcatee wlEb the bottom 
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^ 63. TUB ACALKHUK. 67 

colored fluid and colored corpuscles ; and these corpuscles are not found 
except in those vessels sarrounding the aquiferous canals. 

There is no regular eirouktion, but the shifting motion of the blood 
hither and thither is due to irregular conti'actions of various parts of the 
body.^^ 



CHAPTER VII. 

EBSPIRATORY SYSTEM. 

5 63. 

The entire body of the Aealephae is traversed by canals which receive 
■water from the stomach, or directly from without, and which is ejected 
through openings upon the extremity of the body and on the margin of the 

These aquiferous canals are lined with a delicate, ciliated epithelium, by 
means of which accidental particles of food or feces are quickly removed. 
They have been regarded both as digestive and as sanguineoufl organs. 
But that they are respiratory organs ia highly probable, not only from their 
structure, — the cilia producing a constant renewal of water, — but also from 
the feet that they are surrounded by real sanguineous vessels. 

This aqueous circulation is oscillatory from one side of the body to thft 
other, being interrupted only by those contractions of the body which occur 
when fresh water passes from the stomach into the canals. ''^ 

1 These new delaila upon Ihe sangnineona ByaWin which Will has described with la much potitlTe- 

-or Iho Aoakphae ai-e doe to Will (Hots UrgtM. neaa, ia not verifled either bj Herxaumx or Frty 

p. Si, and .Frarier't neue Not. No. 699, 1M3, p. and Leuckari (Beitr. p. 38), after nuiaeroiis ape 

««). In Beroe, he has been able W clearly diatln- cial reBearehea.' 

^utah the sides o( these vessels from those o( the 1 I(, and eapeolallj with the Diseophora, lhe» 





found, an8 which have been Etleeled through the 


Tlie blood oT tUs animal has a greenlih hue, aad 


openings on the borders of the body. But the teal 


ibund ia Csdiprs other uadeated cells of a gnea- 


CnuOon at these opsiUuge U todiaoharge the natec 




gaSon of this Hqoia that these foreign partiolea are 






jjsKa Dwarau from the >qulfe[«iB o«alH, .hleb, 


roaiarUDry anil digestive systems remutds one of 


the Polyps, where (as la the ADthozea) the open. 
higs in the stomach aUow its contents to paas into 


thou. The nesels at Cepken contahi brown co> 


punom 1 and mil has wndnded thai the reddish 


the cavity of the body, which last may be likened 


Uireada ftund aioiig Ha aqolftroui cauila c( thla 


to the aquiferous system. On the other huia, tba 


anhuaL and whUsh Eirenbtrg (Abbandl. d. BerL 
Akad, 1885, p. IM, Tat VI. flg. S, 5, aod Moitor't 






Arch. IMi, p. 688) has taken (or elrialed muscles. 


are tilled with a red liquid ; tout, according to Will 


(HoTff tergesu p, 31), this liquid is not in these 




^als,but In proper blood-vessels surronodhifr 






of FileUa, » descHbed by Co»(b (Ann. A. Se. 


the Ctenophora open upon the aurB.ce of the 


Mat. XVI.p.l8«,B. Xni, SB. 8), (t should be 


body, or that the blood escapes out»ard mined 




t.ithfieces. 


' [5 62, note 1.] A true circulatory system has 




not been observed also by IHma (Struct, and 




■Claes, ol Zoophyles, 1S46, p. 12), by Fortis (Brit. 




Makea.ejed Mednsae, 1849, p, B), by Jgassii 








«( North America, Mem. Amer. Arad. Ikelon, 


p. 813), which were the objeciB ot WilCe aludy. 


ISSO, p. 268), and by Busok (Beobacht. [ib, Anat. 


— Eu. 
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68 THE ACALEPHAB. $64^ 

§ 64. 

With the Otenophora, this respiratory system consists of an infundibuli- 
form cavity, ooramunicating with the stomaeh by two oriftces, situated at it» 
base and surrounded by sphincters, 

Numerous aquiferous canals pass out of this cavity, traverse the body in 
a longitudinal direction, and finally anastomose with an annular vessel 
surrounding the mouth but beside these theie are two '•hoi-t cinals which 
pass directly to the ponteiioi extremity of the btdy nheio thej open 
externally. 

Witti Eucharis and Cydippe these tanals are differently diatribatfid ; 
thus, two go to the tentaoles two to the sides ot the stomach and tour to 
the sides of the body The same is tiue with Beroe excepting that those 
to the tentacles aie wanting The lateral canals divide at a short distance 
from the cavity, into as many branches as there are sides. With Cydtppe, 
the excretory canals are simple; with Eucharis they are provided with 
vibratile lamellae, and with Beroe with branching appendages.'" 

With the Discophora, numerous aquiferous canals pass from the stomaoh. 
or its appendages, traverse the disc in a radiating manner, sometimes bifur- 
cating, and terminate at the borders of the disc in an annular vessel which 
opens externally by numerous orifices. 

In Cylaeis, Geryoma and Thaumantias, there are four of tii^e canals, 
arranged in a crucial manner;'^ and in Aeqiwrea there are seventy-four 
di^aed in a ray-like way.*^' 

In Medusa aurita, there pass from the four folds of the stomach six- 
teen of these canals, eight of which are simple, and eight bifurcating 
Bumerousiy before reaching the marginal vessel of the disc.*" With Sthe- 
•nonia. and Aurelia}'''' they are very numerous and widely branched. 

With Medum aurUa, the terminal openings of the annular vessel are 
eight, and regularly alternate with the organs of hearing there situated."*' 
But in Cephea these openings are said to be directly beneath thi^e last- 
named organs.'" 

With the Siphonophora, an aqueous system has not yet been ivell made 
out. [Riere is, however, with some, an elongated cavity which is perhaps 
respiratory, and which, insomespeeiea, opens hito the stomach, and in others 
directly upon the outer surface.'*" 



A In IHphyei, tbEs canal t«rm[nate» En (bla na7 
^ an ovBidllHtHliDir,liDedmth ciliated epithelium. 
Kl hfl3 f«rbapa properly baeo regarded by f^iu 

■gaa. A similar CBvJly, with a cif cnl appendue, 
Urand ia Jft-.of a (JTiU, loc. ell. p. fli, laf. Jl. 
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ACALEPHAE. 



CHAPTER VIII. 

OEGANS OF aECRETION. 



§ 65. 

The air-cavity of certain Siphonophora, which is surrounded by a dou- 
fcle membrane, ought probably to be regarded as an organ of secretion ; for, 
according to many naturahsts, the air contained could not have been de- 
rived from without, and consequently was secreted by the sides of the 
internal membrane.*'' 



CHAPTER IX. 

ORGANS OP GENERATION. 

§66. 

Reproduction by fissuration and gemmation with the A 
been observed only in the youngest states of certain Medusae.'" But repro- 

iBvllj, belotiBa probably to the aquiferous syatein. has not seen an opening of Ui!s cavity, 
Tiiat vhicli in Porpita lias been taken for a moLith, unable to 101X6 air from iL Emure rt 
belongs probably, also, to the same eyatem. I must dttfirmine if these poocbes bave not 

-vnnli) niir. h^nrpvpr. Apnv thnt another RivnrflojL. sjni-v rnnctlOD. 

ipon this snbject, the Emhryologj 

^ ^ , ^ ^ alepbae reproduce by BsauraU 

of Piyaophora, Felella although Merteni (Mim. d. I'Acad. de El 
then ina -nvihr of aeaa bui«, 11. p. 4M, Pt. I. flg, 2-i, and p. 

ia Cyaippe B 
jDiy enutrg' '—'■ '-=■' " 

Sots (Fann. littoral. Norveg. p. 84, 42, lab, TI. i 

Bg. 3, K. and ^b. TH. ^. B, e.) has observed bi ] 

the Jat«nor of the oarlilB£lzious, aiJMary pleoes of 1 

the PbyBoph<n1dae and Siphjidaa, aqnifbrons 1 
canals wJddj are pnAiaUy of a rcsplFAiorr mtun. . ^ 

f^o^ford, llkaviBa,refr^>lfllfaetioIlow'andtubali- the Aca^phi,-tJirDUEh the exoe 

tonnlBotaole«rfrefc«oi» aqnUBrous tabes, ind Sorj (Fauna Bttoral. Norveg. p. j.., ^.^ .-.."b. 

In aOa VBf, B9 the tentsoulur feet of the Bciilno. 8-12), tOr this observer has seen on the external 

, A^d. So. Hat m, 1846, p. 250. ' punctata, and upon the (Bur ovaries JThasman- 

1 Many DBtunUets antdielr deny the presence of liss mullicemaa, smaU campanullform Acalepha 

openingD In time aMal wvltiea, and do not admit Tesembllng th^ parent, in the ^w«b: of dev^cp- 

that th^ Ije flUed irtUi gas. Thns Phili/ipi menl, and which were finally detaohaJ. In the 

IM^UliT'i Areh. 18*8, p. 63) afBrms to have lOund genus Agalmopai! which is alUefl to Jfatma, 

neicher exlemal opening ne ^ in the pooch nt Sort has ohssved (Ihiil. p. 38, Tab. TL fig. 14-17) 

Hie end of tlie longltudln^ canal of Piget^iliBra «tmpaniil[li>rm bodies sprout out between Che pre- 

letnutieha. Olfara (Ahbaiiai. d. Berl. Atad. hensile aiamenta and the tubuUform alomacb, and 

1B31, p. J«B) has not been aHe lo find hi PhymUa which were finally detached, sirimmii^ freely hke 

the opening of the interna] aao, said ta be near the the Dlscophonu Aooordiog la Sara, also (Ibid, 

one of Uie external sac. In Ricl, Bennell (Proo. p. 43, Tab. vn. tig. 11, b, 13, li. and U), there is, 

Jlrch. im, II. p. Siij, wiih'the same apetaa, Umm' 

Blst, VI. p. 301), who has deacrihcd Uie reproduc- See, also, MMer't Arch. 1861, p. 380, Taf. XVn. 
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70 THE ACALEPHAE. "^i 67, 68. 

ductiou by eggs, and cotisequeiitlj bj tbe means of proper genital orgaiiK, 
has been observed in all the families. 

With the Otenophora,'^ both sexes are combined in the same individual ", 
but with the Disoophora, the indiyiduala are of on J sex alone.'*' 

§ 67. 

The eggs arc spherical, li.- ' surrounded by an exceedingly thin envelope. 
The vitellus is of a whitish violet or yellow color, and contains a germina- 
tive vesicle, and germinative dot."* 

The spermatio particles, which have generally the form of Cercaria (that 
is, aheadandafiliform tail), are very active, andsuffor no change in water. "^ 

In some Siphonophora, they appear to have a linear form, and attain a 
very great siie.'*' 



The genital organs are not developed except at the epoch of procrea- 
tion, and this period is very brief. On this account, tiieir existence has 
often enilreiy escaped the notice of observers. 

The male and female organs so closely resemble each other, as to color, 
form and position, that they are easily confounded. They consist either of 
elongated pouches, or of riband-like bands, which are situated in different 
parts of the body. In the first case, the sperm and eggs escape through 
particular excretory canals ; in the second, they escape directly outwards 
from the ovaries or testicles, or pass first through large cavities which com- 
municate externally. 

As they have no copulatory organs, the water is the medium of fecunda- 
tion. In this way the unaffected spermatic particles are brought in direct 
contact with the eggs. 

8 Siebotd, FrorifB*s neue Not. No. 1081, ISSfi, jyUf, Jlorie tfiro^t. Tab. II. fie. la IPEUutia anil 

p. as.* Geryo^ia). ^ 

1 fVaimei- (Prodrom. loo. clt. Tat L flg. 2 i and For the spennatii! parlloles of the BiBoontiora. 

Icon, soot Tab. XXXIIL fig. 16-11) and Siebold sea „ ~ Kmiker In tee Neua achwei!. DenkschiT 

(Beitri^ z. NaluTEesch. niibelloaar Thiere. loo. VUL p. ... Tat IL fig. 18 {Caisiiweio). f 

dt. Ta(. I. flg. A. BJ haue figured the ^gs atCy- 3 It maj be Uiat the stout liufar and acU™ 

B Tlie BpermaUo portioles of Eucfmrit and Be* 20) in tho r«p1rat«r; carl^, the aloamch and Uie- 

rof oonalat of «i«nind tody, haring a delicate and general cavity of the tody of ZlijiSysa andJErjaei 

Tory msntile t^ C'*"', i"' ""- ^^f- !• Ak- 8. 241. aid which he was Inclined to regard as Bntosoa, 

Id CyaiTps Uin ars ahollar (STroAn, Fruriep'a ace the spermatic panjcks of these animals, since 

Btiinige hm. i^t. Tat. I. &%■ o. (Medusa) ; KeUi- According to San (Eaun. Htloi'. be. p. SS). the 



Mike Edw . 

1, d. (/Utiojlonium, CArysoDi-a Bod A- 



like those of the Folypa, and like vhicb, also, 
re developed in speclaJ dai^hter-cella. — Ed. 
BT, note 3.] Theee bodies meDliotied by 
^ spermatic particles have Bioce been exam- 
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■§ 69. THE ACALEPHAE. 71 

§69. 

Tte position of the sexual organs variea in tlie different orders, in flie 
following manner : 

1. With the Ctetiophora, which are hermaphrodites, they are situated 
along the sides, under the form of elongated utricles, the testicles being 
on one side and the ovaries on the other. They have a nodulated appear- 
ance, and from the lower part of each passes off an excretory duct, which 
runs toward the mouth, hut the terminal opening of which has not yet been 
well made out.'^' 

2. With manj Discophora, these organs are arranged like rays, passing 
from the centre to the border of the disc. In Oceania, Cytaeis, GeryonM 
and Tkaemantias, the four saccular ovaries or testicles form at the centre 
of the disc a cross, which is traversed by four aquiferous canals. '^ Their 
excretory ducts pass towards the base of the stomach, but their terminal 
openings are not distinct.'* In the disc of Aequorea vidacea, seventy-four 
ray-like bands are spread out, and the free plicated borders of th^e hang 
beneath the inferior surface of the disc, thus permitting the free escape of 
the eggs and sperm into the water.'*' 

3. Another group of the Discophora have at the base of their tentacles 
four large openings, which lead into as many cavities in the disc.'*' At the 
base of these cavities, which formerly were regarded as respiratory organs, 
the genital organs are situated in the form of plicated bands. These as four 
hands (testicles or ovaries) are bent either into an angle or the arc of a cir- 
cle, forming sometimes a star with four rays,'^' and sometimes a four-lobed 
rosette.''' If these eaviti^ increase in number, the genital organs increase 

a proportion.'* The border of these organs is generally pro- 
-  'tj.'" Intheribai ' 



videdwithnumeroustentacles which project into the cavHj.'"' In theriband- 
iike testicles numerous small sacs are observed ; each one of these opens 
separately into the genital cavity, while the eggs, on the contrary, are sep- 
arated from the similarly-formed ovary only by a gradual constriction of 
the latter. i»i 

4. With the Hiphonophoro, all the relations of these genital organs still 
recimre much investigation. With the Diphyidae, they consist of sacs 
coniraunicalii,g with the general cavity of the body."^> During the epoch 

3 Wilder, luoDS. ii^'lab. XXXI^'. flg. 39, XXXIII. flg.'l's. ° '  ^"  =■  

BJoininUe/Maaiield'ADdiiDL 1831. '' Vxxvil^ Bpd £sjfii:er, BeiCrage loc. cit. p. 40. 

^. 3 { wid Sara, BeekriTelsei loo. dl. In. > . ug. n In Bipkyes uid Erseea, a sac flUed n[th ceUs 

S mu, IM. a. p. n. ^DiimloateB beaide with the Btroiiicha and JeaiJ- 

1 MOne SdwarSt, Aim. d. Sc. Kat. XVL p. 198, vaUaty caTlties. mil (Horas tsrgest, p. 78, 31, 

H. I. ^. 1, s. b. let n. flg. 23, 0.) r«Hds tUe aaa as a sesual 

9 Gaede.'BeVaitKa loe, cit. T^. L flg. 1, e. (Mf. organ ) and Jtftyen nToT. Act. phygtoivmed. XVI. 

dusa) ; and Letton !a Dttperrey, Toj'age loo. dt. Sapid. 1, 1831, p. 214, T&b. SXXVI. lig. 2, h. and 

aBiiiDjiomiim. b^^PkUI^I (M^ler'a Aroh. 184S, p. 6S, Taf. 

flg. 10, I. b.), ae grape-iika clnalered genital 
jana, ffilii FiiysophoTa, are utuated betweni the 
J.U. i-iiB- i-i rvcvrner.xcDa- v»i>- lup. XX J iL T U, prehonaUe orgaDS ^ the avalleat contB^uLng in each 
fig. 1 tuil Brandt, J&im. da I'Acad. do St', feten- lotmle six to Isd eggi, and Uie largest a granular 
bnrg, IT. PL IX. X. With ttu male ana the IBnalo liquid (Spetm f). 



disposed b:u< 



EJBctly aa with the Muduw" IT. Hs. flg. SS. 84) has found bo 
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72 THE ACALEPIIAB. 'J 70. 

of procreation, (he females of some Discophora are easily distinguished 
from the males by the numerous pouches of their tentacles, and in which 
-eggs and newly-hatohed young are carried for a short time.*'"' 

§70. 

As yet, the development of a few only of tlie Acalephaa has been traced. 
It is attended by a remarkable metamorphosis. 

After the usual segnienta,tion of the vitfiUus, ovoid embryos resembling 
infusoria are developed ; these turn freely on their asis, and swim about in 
the water by means of ciliated epithelium.* Shortly after, tliey become 
attached by the anterior extremity to some object. Upon the opposite free 
«Ktremity tentacles appear, and between them the mouth. The animal has 
then the form of a Polyp. '^ It is during this period that the young ani- 
mal reproduces by gemmaiicm,'^^ and sometimes by trunHveiae ^^ssuration. 
This last mode occurs in the following remarkable manner : 

The polyp-like animal inereaaes in length, and its body divides trans- 
Tersely into many segments. Around each of these segments eight bifid 
jprooeaaes are developed; after this, each segment is suoeessively separated 
IVom before to behind, and they fioat about for a time aa eight-rayed Aoa- 
lephae, but soon attain, however, tlieir adult condition. '" 

m&Aa e«i]1fa1 ot^ta oT tha aaaa fbrm between fh^ '■i-^-*-'*- ^^ ^^^ ^^^ ^^^q ^ho develop pedi- 

*eiiCBdeB'or4r<i'''>op>'>> but be found At Uie same gicMiuiu ibe sna of irbinh nen indlTMuHlB woBld 

ilgprKlmEdfrranbuds, lEaClid» vith J jvinio;in>, Aroh, lod. cit. p. 38, Tuf. 1. 6^. 31, 0, 43, A, SB, 



lime(lDD.idt.p.BS,4$,mflMcampana]K0nDliidlvJ^ Hppeu, wblcli luemblsd Fo]n». Bss 

— ■^p^■xlnoEd&^Bnb^lda,lEHCIli«Bw!th.rfJw£r»pJ(fi*, Aroh. Ion. cit. p. 36, ToL I. fl^. 31, 41, < 

DTAfies with Diphyei, It uu^ therefore be 4TbEseroniisJaednBBe,whUBtaonipuHuvii-iji^, 

Is Bnpyosed thU these lorlous Kphrauiphora hare been taken fbr a new genne tScypliutiima'ieit 

compmind, aexLega buUvldiuOs, which, ilke Uie fuljps b; Sort (Ufa. 1833, p. 322, IbL X. fig. ^. 

IrioB ttnd BattularioK, rcproince bj alleniKUnn SUenstrap (Uetier d. QeneralionsTMbiei, p. IT) 

^eneratinn, — A&t la, by buda, — individuaia huar^erded tbsnu nnrBcaof the Uediuae. At 

Ingsei. aliJUer period, vhen the rluga hare been sepajWdd 

'•M6iu*n iptrita and Cyanea aapmalai Bt^ and have acquired tlw bifid prDlDnealioiiB, Sws 

•enbere, Abbandl. fee. Ice. dl. lat. III. fig. 1, (Sjoi. 1833, p. an, Tal. X. fig. 1 1 and Beskrlyel- 

'ar. vm. flg. 1 1 alao, Sors in Wieymann'. ser, kc, p. 16. PL UI.) hai described Ihem aa a 



i Siebold, BeiCrK^ Ice, cit. p. 2a, Taf. I. flg. Bs^ardin (Comp. rend. 13^ p. 1133) deserrea 

YiHl'at Trieste '(autumn of 1S4J), I convinced he obaerved that lila animal hi lis esrlj- condlllon 
cnyaiiir that the yuung d( Ctphea fTegneri ms separated frcm a corallum rearjnbUng that of ^n- 



The reproduolfon of 




alyp.forin Medusae 


sijicr 




haa heen 




»ved 


bySflr 


InCyoneo 


desai 


tLtd 


0, note 2.] 


Bee, 


also, 


orrece 


treaearche 


*oM 








cpliia,Eclcc 












Oese 




Basel, vni 


11 






.Bi. 




u„B«, 






'lie 


lin. 1851, 


p. 3 


! am 




-M, inSi« 


rei^ar 



ab,Google 



■§ 70. THE ACALEPHAB. 

of tfw bypotheBCB HTi^eated in llie aboTB 



veloped rbma of well-kcown species. Aa B]read7 l*hysi>pboriilac) \ AgasBix and DtiVt^ loc- dtr 
«at«d, jifuf £t T^ards the Hrdrold Folyi^ OB Irae (>leduBidde),'«BD. 
jLcaJepbu, and tbe BDoJogf wtdcb ejdBtd belweea 
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BOOK POUKTH. 

ECHIHODEKMATA. 



CLASSIFICATION 
§11, 

Thb Echinotieems havo a more nr less coriaceous envelope, filled with cal- 
careous, reticulated corpusolea. Those last are sometimes so numerous that 
they form a real shell, composed of plates, movable, or tightly bound 
together. In flie ray-like, sjmmetrieally-arranged systems of organs, tha 
quinquenary number prevails. 

In many species the digestive canal is asymmetrical. All are marine, 
and moat of them move by means of particular, erectile suckers. Others 
progress by vermiform motions, and some swim freely by moving their rays 
like oara. Only a few arc stationary. All are without copulatory organs. 

OEDER J. CRINOWEA. 

The calcareous shell, composed of movable pieces, forms a true cutane- 
ous skeleton. The body is raj-lIke; the digestive canal, asymmetrical. 

Family: Enokinidab. 

Genus; Pe/ttacrinus. 

Family : Comatulinab. 

Genua: ComtUtda. 

ORDER 11. ASTEEOIDEA. 

The calcareous sholl, composed of movable pieces, forms an internal etel- 
eton. The cutaneous covering is sometimes coriaceous, and sometimes cal- 
oareoua. The body is ray-like, and the digestive canal symmetrical. 

Family : Omiiuridae. 

Genera Aslropkyton, Ophionyx, OpUothn-x, Ophiomasltx, Ophiocoma, 

Ophiolepis, Ophioderma. 
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§ Tl- THE ECIIISODEEMATA. 7a 

Family : Astekoidab. 

Genera : Luidia, Astropecten, Ctenodiscus, Arckaster, SteUaster, Astrogo- 
m, Oreaster, Pteraster, Asteriscus, Cidclta, Opitidiaster, Chaetaster, 
; EchiTiaster, Asteracanthwn, 

ORDER ni ECHmoWEA. 

The calcareous shell forms a spherical or discoid shield, composed of im- 
movable plates. The digestive canal is aajimmetrioal. 

Family : Echinibab. 
Genera : Echinus, Cidaris. 

Family : CtYPEASTRiDAE, 

Genera: Laganxim, SmteUa, Encope, EoCula, Lobophora, EchiTtotyamus, 
MeUita, Eckinanthus. 

Family: Spatangipae. 
Genus: Spatangus. 

ORDER IV. HOLOTHVRIOIDEA. 

In place of a calcareous shell, the cutaneous envelope contains a greater 
or less number of calcareous reticulated corpuscles. The CBSophagus is 
surrounded by a calcareous ring, constituting the rudiment of an internal 
skeleton. The body is cylindrical. The digestive canal, generally asym- 
metrical. 

Family : IIolothurinae. 

Genera : Hdothwria, Pentacta, Bohadscliia, Claddalies. 

Family: Synaptinae. 

Genera : Synapta, Chirodota. 

ORDER V. SIPUNCULOJDEA. 

j.ue cutaneous envelope is coriaceous, and free from calcareous corpus- 
cles. There is no calcareous ring about the ojsophagus. The body ia 
cylindrical ; the digestive canal, usually asymmetrical. 

Family : Sipunculidae. 

Genera : Sipiinculus, Phascolosoma. 

Family ; Echiukidae. 

Genera : Thidasso'.a, Echiurus. 
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CHAPTER I. 

ENVELOPE AND SSJULETOK. 

§ 72. 

With the exception of the apodal Sipunculidae, the Eohinoderms have » 
cutaneous skeleton modi&ed in the different orders ill the following man- 
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^ 72. THE ECHINODERMATA. 77 

I, In the Holothurioidea, irregular calcareous corpuscles, which often 
have reticulated openings, are scattered througli the skin.'" 

H. In the Echinoi'iiea, the calcareous substance is separated from the poft 
skin, and eomposed of plates of a definite form, pierced hy opening. 
These plates are immovably united tosether by means of sutures. These 
last are easily seen in the Bobiuidae, but are indistinct in tlie Clypeastri- 
dae; they entirely disappear with age in some species.*^ Among these 
plates which are arranged in a regular series, those called aTnbulaeral 
should be mentioned; these are perforated, having upon their outer sur- 
face the pedicles, and upon their inner the awlulacrrd cesides. They 
form, usually, five double rows, so placed between the other plates that 
their openings form, sometimes five lonffitudinal rows extending from the 
mouth to the arm,'" sometimes a rosette of five lobes **' on the dorsal sur- 
face of the skeleton.'^ 

III. The coriaceous skin of the Asteroidea, like that of the Holothurioi- 
dea, contains numerous calcareous corpuscles, of which the smallest are 
irregular, the largest porous. But beneath this is a cutaneous skeleton, 
composed of porous calcareous pieces, movably articulated, and extending 
on the ventral surface from the mouth to the end of the rays.- 

In many species, the larger corpuscles, pressed together, form a reticit- 
lated support, which is either simp!e*i or composed of plates.*'' 

With the interna! skeleton, each articulation is usually composed of 
many pieces, the intervening lacunae of which are the amhulacrtd pores. 
The principal middle pieces unite at an obtuse angle, thus forming an 
abdominal furrow.™ The Ophiuridae have also an articulated internal 
skeleton, but the articulations are simple. But the external envelope of 
their arms consists of calcareous scales, closely knit together, and which so 
tightly close up the internal skeleton that the cavity of the body does not 
extend between the skin and the internal skeleton into these appendages, 
as in the Asteroidae. 

IV. In the Crinoi'dea, the skin is soft only on the ventral surface ; that 
of the back is wholly calcareous, and converted into an atticulated skele- 
ton, which extends upon the arms and lateral branches. The mobility of 
ttese articulations is due to an elastic, interarticular tissue. They consti- 
tute discs or short cylinders, which, joined together, form arms, lateral 
branches (pinmdae), cirri, and in some species a peduncle.'^' 

There is a canal in axis of all these parts of the skeleton, and upon the 

1 Tbeae irr^^ar and uauAlly p&rToratfid 

id decompoBicioa or the &n[- 
Ly be diabin^iBhed vith the 
oscope. QitiaTtfages (Ann. CL Sc Hbi- 
L IMS, K. lU. IV.) h«B figured maw of Iheni 
betn^^g to Syimpta '*'"" ' " 

, as alraidj bdiii ooraciieiiDBd by 

g (AbhaiKU. d. bA. ilslA. 1341, p. 40$), (Ibid. p. IT, PL II.). 

Is .uss ^ODS CBn correct vie^^ be ob. '- Aatenunaithion, Oreaattr, Sofatttr, ifC- 

JD maoj m^motical bodies of LhiB kind S 3eB (Jie ilgure by Skarpeif, Cyclop. AnaL oitd 

le DstoMiiBi. Phys. loo. clt p. 31, fig. 8, e i sod Meckepi m- 

I QAlcereona oorpnscleq hubedded in the ^^uh. Annt. II. AbtJi, I, p. 19. 
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78 THE ECHINODBRMATA. iJ'J 73, 74. 

ventral surface of the arms and pinnulae, a fiirrow, over wtich the soft 
skin {perisoma) passes in a bridge-like manner."'^ 

§ 73. 

In many Echinoidea tke buccal cavity is provided with processes point- 
ing perpendicularly into the interior of the sheil, and which are the 
pointe of attachment of the masticatory muscles and ligaments, 

This osseous circle is most developed in the Echinidae,"' and is com- 
posed of five processes. Between each of these is a smaller one, corre- 
sponding to M many ambulacral ones, each of whioh is perforated by 
a large opening.'^ In the Ciypeastridae, there are five simple processea 
only;'*' and in the Spatangidae they are wholly absent. 

The sub-otttaneoua osseous ring about the oesophagus, in the Holothuri- 
eidea, corresponds probably to this circle. Usually composed often pieces, 
it may be regarded as a rudimentary internal skeleton, for it is the point 
of attachment of both muscles and tentacles. 

la Holothuria tubulosa its anterior border is denticulated;** and in 
Synapta it is composed of twelve pieces, five of which have oval openings 
for the free passage of the aquiferous canals.'^ 

§74. 

. The general envelope of many Asteroidea is more or less covered with 
Tarious oaloareous productions. These have the forms of lamellae, knobs, 
oallositj^, granules, immovable rays both sliarp and blunt, rough and 
smooth movable points, double hooks, &c.'" 

In the Echinoidea, there are points of very variable size united to 
knobs which are scattered over the esternal aurfiice of the shell. These 
points project tfirough the thin skin covering this shell, having at their 
base a kind of capsular articulation.*^' 

Remarkable cutaneous organs are found in Synapta, These are small 
anchor-like hooks, by which these animals attach themselves tti objecta. 
Each of them is obliquely inserted under a^ small sub-cutaneous scale, 
which is perforated by a canal.® 

decRia generally, the purta o! Ibe skeleton have a Imter sml claetastsr. With Ophiocoma aai 
Mjeitetpua. reticulated aWucWre ; sec MiMrr'a Opkiomastix, Ihe maiglns of Uie an™ are covered 
Arch. 1*37, p. «(, adfl Ueber i). Bm. d. tenlacrl. with aiacodi poinls, whioh Id Ophiothrix are 

1 hchitau, CiiiBia. of MaUtr nod TToaolul {^stem A. Aalertden). 

» VaieatiH^ Wmo^, loc, cit n. II- flg, T*. 2 The uplneH of the Eofabioldea have, over thefr 

eontaJntng Uie Scutellal, H. XIII. flg. S, PI. yalenlin, Wimogr. loc oIL PI. III. flg. M. In 

XXVU. %. I (La/iBphoTa aai Echinocyamui). Spatimgut tbe eplnea Me apaailaie, and la tlia 

* Tiedemmin, Anat d. EBhrenholothiirla, So., Oypeaatrldae (Meiaca, Exeope, Laganum) they 

t. aa, Tat H. Hg. 6 ; also ITagmr, leon. jooL are davale. The miimte researches of yalenttn 

ab, XXXII. Sg. IS. (Monogr. [oc db p. ^ Fl. lU) bare shown the 

(ompDied or tea pleccs'wlth Thyrine ytissu! and cotaplei. 

Cameria sgaomata of the Holot^urlDoe. & The burr-like ro<^nesa of the akM of Synapta 

6 ^iuttre/ageay Aon. d. Sc. Nat- XVH- 1S12, baa already baeo objerved by EtcktcAoltsi (ZooL 

p. M, PI. IV. flE. 6 i PI, Y. flg- 7, =. c. AtlM, Hfl. a, ISM, n. 12). Jaigtr <De Hokrtha- 

1 With Oreaster ind Calcita, the nhde boilj is rilB dinertsilo, mi, Tak L flg. 3} BrK inured 

IrosMIen ana Stellaslcr, you find flattened pedals fagei (Ami. d. Sc Nat XVH. p. B8, PL £) has 
and Duaghuil lameUae. Innuzuersble rays, vlth given a voiy exact desolpUoa ot flioB it Syiii^it 



ab,Google 



$$ 75, 76. THE ECHINODEEMATA. 79 

§75. 

A peculiar calcareous plato (the madreporic plate) is observed upon tli& 
cutaneous skeleton of the Asteroidea and EohinoTdea. In the last it is 
alwaja situated in the centre of the dorsal surface, but in the first its 
position varies. In the proper Asteroidae there are often seyoral, having 
an escentric dorsal situation ; while iii the Ophiuridae'" it is found upon 
the ventral surface, and especially in the angle fowned by the junction of 
*he two arms with the tortuous mouth. In some Asteroidae a membra- 
noua sac (stony canal), filled with organized calcareous particles, is attached 
to this plate; in others, an articulated calcareous cord stretches obliquely 
across the body towards the border of the mouth. The use of these parts 
is not yet positively known. '^ 



CHAPTEll II. 

SYSTEM AND ORGANS OF LOCOMOTION. 

§ 76. 

In the Echinoderms the muscular system is well developed. Its primi- 
tive fibres are flat, and vflthout transverse striae.''' 

In the ventral surface, and between each joint of the arms and pin- 
nolae of the Crinoidoa, there are one or two small muscles, antagonistic to 
which, upon the opposite surface, is an jnterartioular elastic tissue.'^ 

In the Asteroidea, the interarticular lacunae of the internal skeleton arft 
filled with muscles. '" The skin of these animals does not aid the motiona- 
of the arms, except by its elasticity. But in the Echinidae the skin 
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80 THE ECHINODEllMATA. § IT, 

covering the shell has distinet muscular bands for the motioca of thes 

In the Holothurioi'dea and Sipuneuloi'dea there is a vei7 thick sub- 
cutaneous muscular layer. Thia is itself composed of two layers, — the first 
and upper being made up of circular, the second and lower of longitudi- 
nal fibres. In the Holothurioi'dea,"^ these fibres form five large, thick, 
widely-spread bundles, which are inserted into the osseous ring. In th&- 
Sipuncuioidea, these bundles are more numerous, but more compactly 
bound together.'"' 

The muscles of mastication, of the digcstivo canal, and of the tentacles, 
will be treated hereafter. 

§ 77. 

With the exception of the Synaptinae and Sipuneuloi'dea, the Eehinoderms- 
have special, tentacular, locomotive organs (amhukcra). These are hollow 
and very contractiie prolongations of the skin, and coramunioate through 
the ambulaeral pores with small contractile sacs (ambulacral vesicles), found 
upon the internal surface of the coriaceous or calcareous envelope of the- 
body. The ambulacra and their vesicles have transverse, longitudinal fibres,, 
and contain a clear liquid, which, from contractions, oscillates from one to 
the other through the pores. In this way the ambulacra are capable of 
erection and elongation, and the animal uses them as feelers to find a, 
proper object of attaohraent ; and on this account, also, they have in some.- 
Bpecies a suctorial extremity. 

These organs, which are sometimes locomotive, sometimes prehensile, 
have the following variations of structure and form : 

I. With the Crinoidea they are small, delicate and cylindrical, and ara 
found upon the borders of a furrow, which runs from the mouth along the 
soft perisoma covering the arms and pinnulae. Each one of them is cov- 
ered with small cylindrical, clavate tentacles.'" 

II. The Ophiuridae have upon their arms, and between the plates, porea 
which connect with small cylindrical ambulacra ; these last, from numerous 
small warts, present a studded aspect.'^ 

III. With the Asteroidae they are situated in a double or quadruple 
TOW, in the ventral furrows which extend from the mouth to the end of the 
rays. They fornt compact cylinders of Ixinsiderable size, the acute or 
truncated estremity of each of which has a sucker.'" 

IV. With the ICeUinoidea they arc situated upon an elongated stalk, 
and have a sucker. They are found both upon the ambulacral plates and 
immediately around the mouth.''"' Being extremely movable, they ara 



lias been aeaotlbsd toy Tiedetaann (Loo. rH. p. 21, s BeeliJe Iha very oorreot dBaorlp 

Tit. II. IV.) i and that ot Si/iu^la hj Qaalre- these DCgiaa bj TUdtmann (lOb clt p. N 

faget (Adil d. Bo. Sat loo. oft p. 41). Ryour Joaen (A Oen. OuU, of fto Anim, 
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1 The ambulacra of Comalala, wliioli have ao- naater, Jsicriscm, anfl Asleracanlhloti. 
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§ 78. THE ECHINODERMATA. 81 

chiefly locomotive; for from them numerous points are prolonged, by 
which they adhere to objects, and to which they become afterwards fixed, 
by their sucker. They are covered with ciliated epithelium, and their 
auokers are made firm by a coarse calcareous network. Elongated cal- 
careous corpuscles of the same nature are found also in their walls, — 
some branching and others hook-Hte.** 

V. With those Holothurioiidea which ha^e them, they have a more or 
less complete sucker, and are scattered irregularly over the entire surface 
of the body, or disposed in regular rows. Usually very short, tliey can be 
retracted deeply ia the skin; but they are capable of equal prolongation, 
and thus gerform well the function of suckers.'"' 

The ambulacra! ve^eles, which are intimately connected with the circu- 
latory and respiratory systems, will be faliy treated hereafter. 

§ 78. 

With the EchinoTdea, and Asteroidae, there are other movable organs 
(pedicellariae), which, scattered over the surface of the body, are prehen- 
sile, and used in a pincer-like manner. With the Asteroidae, they usually 
consist of two delicate foroeps-like pieces (pedicel lariae foroipatae), or of 
two large valvular flaps (pedicel! ariae valvulatae). Generally they are 
not pedioulated.''' Those of the Bchino'idea have been carefully studied 
in Echinus. They are numerous, and occur for the most part about the 
mouth, preaeating three different forms: 1. Those composed of three 
short, lenticular pieces (pedicellariae gemmifonnes). 2. Those formed of 
three long delicate pieces, laterally denticulated (pedicellariae tridactyli). 
3. Thoe« with three laterally denticulated spoon-like pieces (pedicellariae 
ophiocephali). They are supported by a base of calcareous, reticulated, 
substance; and in the Echinoi'dea, always rest upon a stalk, the lower part 
of which oontaiua a cylindrical, calcai'eous nucleus, while the remaining 
portion is soft, and capable of a spiral contraction.'^ Here also they are: ' 
covered with ciliated epithelium, and can, by means of movable precedes,, 
seiae hold of objects, which, being passed along, may be conveyed even 
fix)m the doisal surface to the mouth. 
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THE ECHINODERMATA. ^^ 79j 80. 

CHAPTEK III. 



§79. 

The central portion of the nervous system consists of a ring which is 
uaoally pentagonal, ami Burrounds the commencement of the cesophagus. 
The mail! nervous branches are given off from this, and pass to the other 
end of the body along the median line of the rays, or their oorresponcling 
■parta. The form of this ring is mainly due to that of the mouth ; and 
therefore, with. th,e reniform mouth of Spataiigus, it is unequally pentago- 
nal.'" Ganglia have not yet been found in it. But in Echinus and Holo- 
thtiria, the nerves passing from it have between their fibres, violet, green, 
or red pigment gra[mlas.«> 

§80. 

The principal nervous trunks have a longitudinal furrow, as if composed 
■of double 001^38, and give off from each side, during their course, branches 
which go to the ambulacra.'" 

Witii the Orinoi'dea, a nervous cord passes beneath the fiirrow formed 
by the periaoma on the ventral surface of the arms ; thiis has a slight 
swelling opposite each pinnula, to which it sends off a branch.'^ With 
the Asteroidiie, the nervous tranks which pass off from the cesophageal ring 
are lodged in the ventral furrows of the rays.''' But in the Ophiuridae, 
they pass in a canal, concealed by the ventral plates of the arms. The 
five nerves, analogous to those of the Echinoldea, pass along the infernal 
surface of the ambulacra! plates, between the vesicles, even to the centre 
of the dorsal region. In Eckimis, there are, moreover, special nerves 
directly from the oesophageal ring, for the organs of mastication and 
digestive canal.* In Holothuria, this ring is situated directly on the 
anterior border of the osseous circle, and sends off five nerves which pass 
along the median line of the lon^tudinal muscles, even to the end of lie 
■body ;'" it sends off also special nerves to the oral tentacles.'"' 



S. 69, Tat m. fli. 1). llilB aDaloralsl, lite t Tbc 

Kroftn (lot oB. p. t), dla not perooiia Ha Btu^Ka bj Kn. 
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WitU the Sipuneulidae, as witi the other worm-like Ecliinoderms which 
approach the Annelids, the arrangement of the nervous system is quite 
different. Here, the nervous ring is a simple, aganglionic tliread extend- 
ing to the posterior end of the body, and may be regarded as the first trace 
of a ventral cord/'' 



CHAPTER IV. 

ORGANS OF SENSE. 



§81. 

The sense of touA is well developed with the Echinnder 
liave its seat in the oral tentacles, the ambulacra, and ped 

With the Aeteroidea, and Eehinoiidea, no organs oi' vision have yet been 
found. Afl such, however, have been regarded the red pigment dota sit- 
uated, with the former, at the extremity of their rays, '" and with the latter, 
in the middle of the dorsal re^on upon five ooellary plates which alternate 
regularly with those of the genital organs.'^ These ocellary plates are 
perforated each by a very fine canal, through which passes a delicate fila- 
ment from the main nerve for the pigment dot.'^ Although these pigment 
dota have thus a nervous connection, no proper organ to refract the light 
lias yet been found in them.* 

T Acooritog to KroftH (SffflKer'a AnA. 183B, AcBordii^ to ^atr^agte, Echiurtu Goerlnerf 

lisg wo «ilper-ffi«^]bweBl ganglia bleoded to- and bj Ihfe character the Echinidae approach Ihe 
geOia, Xhese bad ^isidr beeo i9l»«rval b; Annelida ; see Ana. d. So. Nab VII. 1917, p. 
"■"* CJU^fB {U«moi. loo. d'" ' "■ -' "■ —  """ "' ^'' "■■ '" 



f.a.LV,batinOTe lately rSrvbe had ta^en them for 1 [n tlxe Oly-peaatrldne and Eohlnidae. 

ttSUer', Aroh. 183J, p. 244>. He haa alao oon- Tab. OXXXl)'hsd aJready obser.ed in Pieraattr 

hkh In Its eoorsa seada off hitraally branches to d. Berl, Akad. 1S3S, p. wa.Tnt. YIU. ttg. 11, 12). 

UIng at t)ie end ot the hod; In a eirellltig. Then, sirelling at the extremity of the nerve of Che ocel- 

■■■'-■■■■-"■ .... j^^ jui^ Fortes (HiBt. of the Brit Siluvfisha, 
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5!S-£.r.r ""•'"■'- "-■"■■'** 
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Bene Not So. m, 1S41, p. 379), the nevvons eys- 
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BDd Ihslr Bi'SKDca has been eanarmed tis Agaaaii 
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H. fig. 12, PI. ix. ^188, 189). "^ 
s fTalenUn, kw. cit. PI. IX. ^. 190. 
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may be regaKled as ganglia ; they send uerres to 
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CHAPTER y. 



DIGESTIVE APPAI 



§82. 

The alimentiirj nal tuated in the cavity of the body, isolated, but 
is retained in it [la ly k ad of mesentery which is composed of 
fibres, o> or of a th n n b n 

The mouth, wh h a ut ally entral, is often suiTounded by a circle of 
tentacles.'*' In th \ te d th digestive oanal is a large central pouch,, 
an anus and app dag este d ng into the rays being present in some'* 
and wanting in others.' ' In the other Eohinoderms, the digestive canal baa 
usually thin walla, is of a variable length, and tortuous quite to the anus. 

The position of the anus is quite varied. In the Echinidae, and Aste- 
roidae, it is in the centre of the back, exactly opposite the mouth. In the. 
Holothurioi'dea, it is at the posterior end of the body ; while in the 
Clypeastridae, and Spatangidao, it opens laterally upon Uie margins of the- 
shell. In the Crinoidea, it is near the mouth upon the ventral surface, and 
in the Sipunouloi'dea, it has a similar position. 

The internal surface of this oanal has generally been found liucd witli 
ciliated epithelium.'"' 



With the Asteroidea, and Bchinoidea, the pedieellariae already described,. 
are used to seize the food and convey it to the mouth. Their ambulacra 
are perhaps sometimes used in the game way. In the Crinoidea, the fur- 
row of the tentacles, aided by the tentacles themselves, serves well to con- 
duct the food from the arms and pinnulae to (he mouth,"' 

In the Holothurioidea, and Sipunoulidae, there are completely retractile: 
tentacles of a special nature. In the firet, they are hollow, pinnated or 
branched, and, arranged in a circle around the mouth, are attached by 
their base to the osseous circle and to the elongated vesicles which project 
into the cavity of the body. These teuta«iilar vesicles contain a liquid. 
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wtiot, by their contraction, is pressed into the cavity of the tentacles for 
lubrication.'^ 

The retraction of the tentacles is due in part to their own contraotility, 
and in part to the numerous muscles, which, arising from, the internal ear- 
face of the cavity of the body, are inserted into the osseous circle, iiy 
these means, it, together with the tentacles, can be retracted into the 
!body>°'' With the Sipuneulidae the tentacular apparatus conaste of a 
fringed border on the margin of the mouth, which is also provided 
■with, vesicles.™ lu Sipwiwidus, and Plmscdosoma, there are four long 
muscles, which, arising from the internal surface of the body, pass on to the 
mouth, aud are retractors of the tentacular membrane. '°> It is possible 
that these oral tentacle serve not only as prehensile organs of food, but 
also as those of locomotion and respiration.*' 

§ 84. 

The vnotith of the Comatulinae presents nothing remarkable ; but with 
the Ast«roid&e, it is covered with hard papillffi, projecting from its corners 
and angles. In the Ophiuridte, the inverted angles are covered with hard 
papillae, while the everted ones have calcareous teeth, between which are 
concealed soft cylindrical tentacles. Immediately behind all of these, the 
entrance of the stomach is indicated by a membranous sphincter. In the 
Asteroidae, however, this is wanting, there being a short cesophagus leading 
directly into the stomach, 

With the Eehinoidea, and Holothurioidea, the mouth has a soft circular 
lip, between which, with the Echinidae, and with the Clypeastridae, pro- 
ject the points of enamelled teeth. 

The mouth of the Echinidae, aud Clypeastridae, has a very remarkable 
masticatory apparatus. lu the fti-st, the oaloareous basis which supports the 
teeth haa long been known as Aristotle's lantern. This conical basis is 
4ivided into a base and summit ; the first being the superior part of the 
animal itself, while the second is formed by points of teeth projecting 
from the mouth. It is, moreover, composed of fifteen pieces, five of which 
are three-sided, hollow pyramids, and so adjusted that they touch each 
other by their plane surfaces, presenting externally the third surface which 
is convex. This last has internally a longitudinal fuirow, in which ia fitted a 
very long, narrow and slightly-curved tooth. Beside these five prineipal 
pieces, which form the jaws of Eckimts, there are two other kinds, much 



^a)i aodUiBAtluZoDl.duTo/agedePABtrolaJFe. gyaleoKl. T«Tglelcb, Anat. IV. p. 62. 

Zoophym, n. VOX fig, a {CMniola ^oa). < 1 un InDllned na regard ta t«nuoul9T tbe two 

InPeBfueiadoKo/mM, Ibavo ftmndcmlyiHmgle Taslol™ ot Poll, in Sipuncabisi Mid ct which 

fjUDdrlcal TEalde OxcA to Uie drcle ot tenlaoleB. Belle Ckinje (Haaar. kc. Tar. I. fig. B, d.) per- 

In Synrgita DuueoiBBB ((iuatr^agei Aon. d. cefied onlj' one, although Qntbe (M'aller's Arch. 

Se. Nab Iw. idt,), th«9e TesM«8 ace suUcely want- IsaT, p. 261, Tar. XI. flg. 3, P.) has seen Uiuin 

ing. hoth flied In a Epace oircumsiiribsd bjr the tenlac- 

omlats (see Uriott. OulUna, &a., p. 333) hare C Oru»s, Ibid, p. 311, TsC. XI. fig. 1, d. 3. m. m.; 

emmeoualy taken tlKse pnrl3 fbi aalirur nrgias. and Delle Ckinje, Memrr. &c. Tkv. L &g. 3. 

hat ooDDMl treeLy with the (Mrculatorj- ami r^apiri which, accordLns lo ^uatreJ^Z (Loc. laU p. ^', 

atocrHystemfl,— a poiDt^ Ihecefore, lo which we PL. IV. fig. 1), ho-Te auchera oo tmc InUriial sut- 

BtaaU lurther aliudc bercaTKr. fatx, are ce^nlj aasd as locomoUve ol^aDa, 
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emaller. Of these, five are elongated quadrilateral plates, placed at the 
base of the lantern, between, each two pyramids. The other five, smaller 
aud longer, are curved upon the fimt. 

All theae pieces are united by many tendons and mnsoles to each other, 
and to the neighboring osseous circle which projeots inwards from the shell. 

The muscles of mastication are in ten pairs ; five of these arise from the- 
longrat precedes of the osseous circle, and are inserted on the pyramids 
below the summit of the lantern. The other five, on the other hand, pass 
from the shortest processes of this circle to the base of the pyramids. 

By this arrangement, when the first five contract and separate the sum- 
mits of the pyramids together with their teeth, the second five, contracting 
also, carry the points of the teeth again together, by separating the bases- 



In the Clypeastridae, the masticatory apparatus is more simple. It is-, 
composed of ten unequal, triangular pieces, joined together, V-form, two. 
and two. Each of these pieces has in its projecting angle, a fiirvow in 
which a tooth is fitted. These five jaws are so aiTanged around the mouth 
that their angles and the points of their teeth meet together in its centre."' 

§ 86. 

The digestive cavity of the Ophiuridae is only a simple stomachal sac, 
occupying the centi-e of the hollow disc of their body. 

It is divided by walls projecting inwardly, into many caeca, which never 
extend into the rays.''' 

There are usually ten of these caeca, which in Astrophyton are subdivided 
into numerous smaller caeca. '^ 

With the Asteroidae, the stomach is large and has a similar situation ; 
but it sends off radial caeca into the rays. 

In those species which have an anus, the digestive canal may be divided 
into three parts. The stomach is separated into two chambers by a circu- 
lar, projecting fold. The first of these is the true atomaeh, and Uie second 
sends off the radial caeca, A narrow, short rectum, passing off from 
the stomach, forms the third part of (his canal, and terminates in an 
anua, situated upon the back of the anims^l and concealed among points, 
callosities, &c. This rectum has folds which, of a variable length and some- 
times branched, are called the inter-radial caeca, and are situated between 
instead of in the rays,'^' 

In the Oomatnlinae, this canal consists of a coecum situated at the end 
of a short cesophagus, and which, afler a spiral course about the axis of 
the body, terminates in an anus having the form of a short tube projecting 
from the ventral surface not far from the mouth.''' 

In Comatula eurffpaea, the asis, around which the digestive canal passes 



29,p. S"l, TatX. XI. 
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apirally, consists of a spongy substance, from which projects a lamina lite 
tie lamina spiralis of the conch of a snail shell. '** 

In Spatangus, the toothless mouth opens into a delicate cesophagus 
which passes insensibly into a long tube of nearly the same size. Tills 
laat makes two conYolutions in its course, and sends off at about its anterior 
fourth a Tery long caecum. The digestive canal, situated between the origin 
of this caecum and the cesophagus, is of a dark color and has transverse 
plicae, while the remaining portion below is smooth and of an orange hue.'''' 

In the Clypeastridae, the numerous spiral turns of this canal are sup- 
ported by many calcareous laminse situated upon the interior of the shell. ^ 
' Clypeaster, this caual has at its oommencement, 
iirther on numerous lateral oaeca, which are sepa- 
rated from each other by laminEe like those just described.® 

In the Echinidae the pbaryngx has yery thick muscular walls, and is 
surrounded by masticatory organs. Upon it succeeds a proper oesophagus, 
which, after a few convolutions, passes to the anus situated in the centre of 
the back. The digestive canal is a caecum given off by this last, and 
has many spiral turns in the cavity of the body.'"' 

In the Holothurioidea, the very muscular pharynx is surrounded by 
the osseous circle. In the Holothurinae, the intestinal canal, which is long 
and equal throughout, has many turns from behind forwards, ending at 
last in a large cloaca situated at the posterior part of the body. But in 
the Synaptinae, it Is short and nearly straight, and terminates in an anus 
having no cloaca.''™ 

In the Eohiuridae '"^' this canal closely resembles that of the Synaptinae. 

In the Sipunculidao it is long, making its first turn about the middle of 
the body, and its seoond near the posterior extremity. The ascending 
and descending portions of this last pass spirally around each other on 
their way to the anus which is situated on the ventral surface of the 

§ 86. 

As to the glandular appendages of the alimentary canal, the salivarij 
organs are perhaps entirely wanting in these animals. 

In the Holothurinae alone, are there particular appendages opening into 
its anterior portion, which could be regarded as organs of this nature. In 
the different genera, species, and even individuals of this family, these 
appendages widely vary tw t* form and number, 

T^. V, laa Bool. du Voyage de PAatjr>lAbe. Eoopljytea, PI. 

8 See Merkel, Sysb. d. VEr(^iOh, Ajist. IV. p. VI. flg. 2, PI. VII. Kg. 3). Tbe cloaca is always 

(i, xADetle CftiiUe, Mmaw. &o. Jay. XXV. „iir"- —-'--^ -'■---'--  " 

£g. 11 1 Bisii Carat and Otto. ErlauUrmieaCBieln flbi 

2. Ts^eidi. AiAt. Hft. IV. 1^ I. tg. 2&, and (At 

Wagner, lotm. itM. Til), XXItn, f^. 8. Tba Di 

imknoirn. Ii^ arlaca From die flrsC portiou of the n See tbe remarks of FoTbes aod Ooedtir upon 

IrUBstine, and reBims u> It at ILs mMdle portloD. llie Acabcmr of TluHattena and £eiiurui (f rs- 

U hu wt besD menUmed b7 Meekil. rlcp't neue ffaeaea. No. Sfli, p. 3T3, fig. 13). 

7 Agasaii, Uonogr. des Scuteltea, p. 14, PL HI, U The aJimentBry eaiial of mpunauba nudus, 
fa. 19, a. and of EoAinorftj/neus, has been feiihfully is- 

8 Ibid. p. It, H. XXII. flg. 28 CCaginam arf soribed by DetU Chiaje (Memor. to. I. p. fl, TiT. 
Mellita). I- Hg. 6, a i n. 138, lav. X. fig. 11) and Qrube 

8 See Tieiemaim and Valentin, loc, dt (MitUWs Arch. 1837, p. 24(k Tal XI.). I have 

flfflt flgurud by Delle Cki^^e aM by Tieiennttin, taium. 
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Jxi Holothurw tiibvlosa they are cyl ndni'al jiiewhte ind ^er^ nume- 
rous, being united in bundles which arc attached to the digeative caual 
near the pharynx by short white pedicles 

In Pentacta ddlidum there is wiuaHy only one of these oi^ans — a 
fimall, white curved hoin which send to the ph^iynx i \eiy tortuous 
«anal, whiiJi is wilely reiiiovel frDin the ex letuiy du t of the genital 
organs. 

The whiteness of these organs in Holuthurin^e is due to a reti ulated 
calcareous skeleton in their walls 

The radial t.a*ca ot the A&teioidae ought probably to be regaided as 
hepatio 0lg^ns They are oftei quite developed extending as a double 
canal from the stoma h into eaeh ny Th^ir walla have numerous ^mall 
botryoidal vesicles, which secrete a yellow liquid. Usually each of these 
ten liver-like organs arises from the stomach by a proper canal ; '^ but in 
some, two of Ihem connect with this organ by a single canal,'* 

AVith those Asteroidae which have an anus, there is another series of 
glandular appendages, the inter-radial oaeoa, which pass off from the rectum. 
Their function is not yet known. They contain a brownish liquid, in which, 
with Asteraeanihion rubeiis, no uric acid has been found. In Aslrogonium. 
Solasler, and Asteracantkion, these organs are branched, and only two in 
number.'® In Archaster, and Chddta, there are five ; but in Culcita cori- 
acea, each of these is diyided diohotomously into two other long botryoidal 
oaeoa, which, separated by a septum, are spread out between the rays.'"' 

In Aslropecfen,^'' which is without in ^mia there arc soniPtimes found two 
sboi-t, analogous c whhp oh fh ahyau 

mon orifice. Bat Im i^awhh as wthu an anus the e o gan 
are entirely absen '^ 

In the other E h nod nwhhaeneywih hse andu 

appendages, the \ of h ment y na p hab ye fl d 

requisite for dige. a d hus supp y a so th w he hep 

organ. "^ 

1 It bus Blrendv been hat lb al T oum fl d Ta Til W ~ner oo 

C*ui!S Mil I 111 ng 1 o\ mm 4l"i»i fit- 1 i '«^ -Mliiier and TrcueieJ, 

■p-timi^ LI Lmn Itiaoert s See JUaWaud'TroacAeJ, loc. i^ p. 132, Ta{, 

lainUiatiliij I I I Lju Kl, alOlougb XI. eg. 1 (Atteracaatkion rabeaa); no enUre 

Tli=7 ba»e teen ^ureii, in Hol^thurm atra, ly glaciaiia, hag been flKui'ea 1>S Koiirai, lijc. oil. 

JaegsT bi bis dlBsecULllou i He BoIoUiuiUb, laJi. Sg. 1, d. 

m flg a,e e. ^Jl«;iBraoa7>os<iAei,l«j.cll.p.l32,TBf.XI. 

Jaeger Que. oit. p. 88, Tab. III. fig. •>), by Wag- 7 TieieBumn, loo, di. Tat TEI. 

iier (Friiriep's Deue Not. No. 243, 183S, p. W\ 8 M&Uer ana TnacheL kic dt. p. 1G2. 

aa& ^ JTroJin mid. Ko. see, 13U., p. Si). This S Accordit^ m Valendii't agare at the iDQ- 

flonnecdiu Tlth the. great lAraaislaiT vuael sur- Hug, Mof ue linad vltll bepatla epithelium, Ut 
ToundmB the d^Use canal. compareB them to tho Umtofthe ^ — ..-^-^— — . ■■•-■ -^ ...- t.., — 
«tony canal of tJie Aateraiaa*. alreadj men 
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THE ECHISODEKMATA. 



CHAPTER VI. 



CIKCU'LATORY syaiBM, 



§87. 

The vascular, sanguineous system of these animals is jet .mperfeetly 
inown. The constant confusion and imperfection of its descriptions are 
probably die to tte fact tliat it has not been carefully distinguished from 
the respiratory system ; and also, as was true of the Aoalephae, because it 
has been confounded with the aquiferous system, which is usually pres- 
ent."' 

i'rom all the old and new researches upon this subject, it is evident tbat 
ull the Eohinoderms have an isolated system of this kind, composed usually 
of both an arterial and venous ti'uck, between which there is, in some spe- 



In the Crinoidea, there is, at tlie base of the calyx, a heart-like saccu- 
lus, from ■which pass off vessels into the central cavity of the arms, the 
cirri, and the pedicle when it is present. From its centre, another vessel 
is given off for the spongy axis of the cavity of the body.*" 

The Asteroidae have three vascular rings, one of which is under the 
etin of the back, while the other two are beneath, around the mouth. 
Between these vascular rin^ there is a long muscular heart, which, united 
to the ealcai'eous pouch or cord, extends from the raadreporal plate to th.6 
mouth. 

It is probable that the Asteroidae, which have many of these plates, 
have also many calcareous cords and hearts. '^ From these vascular rings 
numerous other vessels are sent off, some to the stomach and its appen- 
dages, and the genital organs, and others to the ambulacra and their vesi- 




^nrragieloli fhr^ derBlutcs, 



See Jf oj^sr, tnuUiflirit ; 
Oer Blutcs, 1S33, p. ZB. p. ISL 

Delle Ctiiaje pernor, bo, a A aaaains to Tiidsmatm Qaa. d(, p. 1^ XhL 
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90 THE EClilNOUERMATA. § 8o. 

la the Bohinidae, the heart is lODg,"' aud attached to the weophagua. 
In EckiTtMS, it has eeveral Baooolttr eolargements, and internally has % 
cavernous aspect, due fo numevoua irregularly arranged septa. At each 
of its extremities there are two vascular rings. The two below are situated 
on the. top of the lantern and surround the ossophagus, ■while the two 
above surround the anus ; alt belong probably to the arterial and yenous 
systems. One of these last sends off five branches to the genital organs, 
while the other receives one of the two trunks which pass along the whole 
length of the intestinal canal. Two longitudinal vessels, which send off 
branches right and left, p^s between each of the five pairs of ambulacral. 
organs. These are, probably, a branchial artery and vein.''* 

In the Holothurinae, the vascular system, which is without a heart, is 
very distinct. Au aortal trunk arises from the vascular ring, which sur- 
rounds the <e3ophagus, and ramifies upon the intestine and the genibil 
organs. By a reiinion of these ramifloationa, a aeoond trunk like a vena 
cava, is formed. This divides into two arteries, which ramify upon the. 
branchiae, and from which arise two bvanohial veins, which return to the. 
aorta.'* With the Sipunculidae, and Echiuridae, there is a main vascular 
trunk, which, after sending off laterally small branches, passes along the 
ventral median line, above the digestive canal. "' 



ji. pr&l«ceEaorB, ia baa beeu deodved as 

lUaamm'i aeBcription (I^ 1S3T, p. 613) is nectiona. 

iy dlfferout. AccordiEig to hini, tbu vitsculAf The rec^ved o^nlona npoD tJie dronlatJan oT 

liB o£ a» superBolal rii^, and nbich Bre ai8a8Ei)UntidarinBBre,aieretorE,hjpo*""""' """ 

ed in tbe forrowa of the aetoB of ABtertratm- dUura of tha Avo g^andulBr oieanB, 

t vielaaeuSi se&d-off Iftteralli' ajiibulacrid " ' 

tavitfot Uiehodj,'go to tlle'rajs and ' 

-Id fiitlg -■— - —"■ "■- 




heart Binmted beueMb the iieeaHn tobe. 1 



l. p. 334, PI. VI, fig. i. 

10 above quoted as to Uie general distributioi 
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f ^ 89, 90. THE ECHISODERMATA. 



CHAPTEU Vir. 



RESPIIUTOHY BYSTEM. 

§89. 

The respiratioc rf the Echinoderms is performed in various ways. These 
are; 1. By exeluslTely respiratory branchiae. 2. By organs serving 
at tlie same time other ftmctionB. 3. By means of water passing 
through the openings of the skin into the cavity of tiie tody, and aerating 
the blood throiigh the capillary vessels of the viscera. 

With the Asteroidea, Sjnaptinae, Sipuncniidae and Echiuridae, every 
individual has always two of these modes of respiration, and sometimes 
all three, as with the Echinidae and Holothurinae. 

§ 90. 

I. Organs which are exclusively respiratory are found in fhe Eclii- 
nidae, Holothurinae, and Echiuridao. They consist of esterual branchiae 
in the first, and internal in the last two. 

The external branchiae of the Echinidae are situated upon the soft 
membrane of the mouth, being formed of five pairs of arborescent, hollow 
lobulea,''' They are contractile, but cannot be retracted within the body. 
They are covered both internally and externally with ciliated epithelium. 

The cavity of each oommunioatea with that of the body by a large ori- 
fice situated on the internal surface of the oral membrane.'^ By this 
means they are bathed with water upon both of their surfaces. Their 
■walla contain a coarsely reticulated calcareous skeleton,'^' and witbout 
doubt, also a capillary net-work belonging to the branchial vessels. 

The internal branchiae of the Holothurinae arise a. tw tub f m the 
cloaca of tbe intestinal canal, and send off, through the wh 1 ty of 

the body, numerous coecal branches."* In Hdtithz a tub la ne of 
these tubes is closely connected with tbe turns of th nt ( n while the 
other is attached to the inner walls of the body. W fli th fi t spe- 
cially, may be perceived the ramifications of the brai h al iaa 1 They 
are also covered with ciliated epithelium, and their conf a td nd xpan- 

1 The ramiflefl organs of Ihe EohMflBe, ulresdj been very well deaoriljal bj Tiedetnann poc. clt 

known by Tiedemann (kw. ell. p IStTaf. X. flg. p. il, Tnl. II. or Tfagaei- loon. zoot. Tab. 

b, &. d.) bM Delle Chiaje (Loc dl. 11, p. 33S\ XXXII. fig. V), and by Dette Chiaje Qae, m. 

have been mora exaotly desoribcd by ralenlin TaT. VIII. IX.). See also AUta a»l. du Voyage 

(MoB^r. in. p. 82, PI. IV. fig. 67 i K. VIII. fig. fle I'Aalrolabe. Zoopbytes, PL VII. flg. 2, 9, p, 

43), hni by Erdl nriegmaim'i Anil. 1843, L (Ho/othurla onanfls) and PI. vn. flg. 3, e (filwh 

S Falentia, too! oit. &s. 143 i and Erdl, 1m. (dt Vir. 1340, p, eaa) Uiora it only a single branchia 
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92 TH..] ECUINODEMIATA. J-*^ 91, 92, 

sive power, united with the action of the eloaoa, enables them to recciva 
into and expel from their interior the water of the sea.'" 

The internal branchiae of the Echiuridae consist of branchless tubes. In 
Echiunis nidgaris, the two branchise, which are veiy movable and open 
into a kind of cloaca, have, on their esteiior, infundibuliform, ciliated pro- 
tuberances ; and to each of these there is internally a corresponding cili- 
ated sac, capable of being inverted. The \eiy biight-red, vascular net- 
work which is spread over these branchiae, tonimui icites with the great 
ventral vessel at the posterior extremity. *"' 

§ 91.- 

II. Among the organs which are not exclusively respiratory, are the 
ambulacra of the Echinodermata pcdata, and the oral tentacles of the Ho- 
lothurioidea and Sipunculidae, — organs which are used also for prehension 
and locomotion. 

These ambulaci'a and tentacles have always a cavity which communicates 
directly with the proper vascular, aquiferous s^tem. Their whole interior 
is covered throughout with ciliated epithelium. 

This aquiferous system has, until recently, beeu takeu by anatomists as 
a special vascular one, or confounded with it. Its water serves partly to 
distend the ambulacra and tentacles, as shown above (^ 77), and partly for 
respiration, which is performed by the vesicles over which ramify the 
branchial vessels. These vesicles are therefore like internal branchise, 
their vessels being bathed by the water of the sacs, and that of the cavity 
of the body. Usually this system consists of a ring situated between 
the vascular rays of the mouth, which sends canals to the oral tentacles 
and fo the sides of the body. These canals always pass along by the rows 
of ambulaoral vesicles, with which they communicate by lateral branches. 

§ 92. 

In the Kehiaodermata pedata, this aquiferous system has the following 
modifications ; 

In the Crinoidea, and Ophiuridae,'^ only traces of it have been found. 

In the first, there is an apparently aquifSrous canal for the tentacles, 
situated directly under their furrow. This may be regarded as forming a 
part of such a system. In Pentacrinus, it is simple, but in Coinatuia, it is 
divided at several points by simple septa.'^ 

In the Asteroidae, this system is highly developed, the central ring being 
provided with pedioulated and often elongated vesicles.'" The main 





2 Malltr, Ibhaodl! d. Beth Akm. 1S41. p. 234. 






U7 oreaiB by Joiger (De Holodmriia, ftc, 
III. Sg. % %.). SulUiej requlie Curtber 


rays, Tsrylng boUi a> to iiniobet and TOlmne, and 




beldg sranetJinEs entirely wanUng. MIropectta 


'■oi-tcj snd Gooifcir (ProWep'. neae Not, 


iJ!/rinoIiM hM orJj Bve ) Arlsriicas verritcu- 


I92,p. H7, flg. 12, e. — 19). 


laliia, Mtroprcten »f«iacani*mi, and Jalera. 


Prom toe flBures of DtUt CkUijC (loo cit. Tav, 


cwilftion glaciala, haie ten, in ysiti. In IMa 
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■§ 92. THE ECHINOBERMATA. 98 

trunks from this oral ring pass along the farrows of the rays close to their 
external surface. The anihulacral vesicles into which their lateral 
branches open, are aometimes simple,'* or, from a kind of su! cation, have a 
heart-like form.'" 

In the Echinoidea, the oral ring wants the pyrifortn appendages,'*' and 
its mw.n trunks pass along the internal wall of the shel). Tlie aiiibiilacriii 
vesicles of the oral membrane are conical ; but the others are flattened, 
overlap each other in a tile-like manner,"' and have a distinct biauchial, 
vascular network.'" 

The aqueous oral ring of the Holothurinae has hollow appendages (ten- 
tacular vesicles) projecting into the cavity of the body."'' It has alBO,ia 
many species, a lai-ger, longer, and sometimes double, coeeal vessel {Am- 
pulla PoUana).^"' Opposite the tentacular vesicles, the ring sends off to 
the oral tentacles, vessels which are often arborescent and comparable to 
external branchiae ■,'^' while, between these vesicles, arise five other vessels 
which descend along the internal surfiioe of the body. As usual, they send 
off lateral branches to the generally very small ambulacral vesiojea.''-^ 

In a few species only of the Synaptinae, the aquiferous ring has hollow 
appendages.'™ From it pass off vessels both to the. tentacles and to the 
sides of the body. As the ambulacra are here absent, the five main trunka 
do not give off lateral branches.'"' 

In the Sipunculoidea, tlie aquiferous system is least developed. As yet 
there has been found only a liquid moved by vibratile cilia in the doubly- 
laminated cavity of the lobulated tentacles of the Sipunoulidae. With 
this cavity, two vesicles of Poll communicate, thus indicating the presence 
of an aquiferous system. '^> 




f, poLuCsd out by ..._ , _._ 

. oit. n, Tav. XXL fig. 13, 14 1 
loc. clt. Tat Vin. 0. o., or B^ogni 

Tab. xxxa. %. a, m. 

t Opiidlaster, Aatirnteimtldini. jjtt-ia i «» aiuoi 

* JaiTopeBten} see Konribi, loc oitT&g. i. I mA d 

aqui^eronB B< 
exuvmHyti 



liy o£ ths BDiiml&ci'e^ ot by Ui~ '"'■ '^ — 



finoe of wx opa^ag at the estreu^ cf tbnw flrBt. or Co one nf P j1i 

e DeUe Chi^c Qae. tni. lay. XXVL) ha* gl«a TAjone and Gun mo taie, ancordrng to i o- 

very detailed figi^ af the aqmferonfl eyatem ot fen Qoa. oit p 30, dO, Cg 2, 11), niily a alD^le 

Echinua aod SpaiaagTa ; bat be haa cmfOanded it large, ve^cnlifann appeiulaBQ upou thi^i aqu»ua 

. ' ralmlin, Monc^r. Ao. PL OKXXIV — i» Bee Belle Chii^e, loo. ott. Tttv. IX. flg. 8 

a The branchial Tesaela rsmitjing upon the flat- teas is oootiunded wilh the BangiiiDKoiiB sjratan. 

by JHiHiro (VetEloiohunB dea Baues unJ der Phr- hollow tentaeular verfoles ud very appiuTail ; ssa 

ayi. der Blsche, nSI, p. 91, Taf. XXXIII. fii. AUas b»L dn Toyage, fca, loc. dt. H. VIL flg. IB^ 

13-ie ! ot Cjclopradia oC AnaC aad Pbysiol. U. f L YIII. ^. S. 

p. 36, flg. 14). Kroha (M-iiUer't in*. 1S41, p. 14 ^oatTefages, loc. cit. p. BS, PI. IV. fig. 1, 

G) has sAcurately described them. It is alDrmed PI. T. flg, i. 

VoM the (unbalaera of ErMnus can be tUled vlth U That Hie tsntscnlar membrane of the SIpun. 

trater through an openlug of tbe eacker at tljelr cuUdoe bae the funailoa of & bfaneblo, 1b Indicated 
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94 THE ECHItrODEaMATA. ^^ 93, 94. 

§ 93. 

III. In nearly all the Ecliitioderms, as has been seen, all tlie viscera are 
bathed with water wHoh certainly affects their delicate blood-Yessela. It 
is very probable tliat from ciliated epithelium covering the entire cavity of 
the body and the viscera this water circulates in a definite manner. It 
is rejected at last throagh many respiratory openings, through which also 
fresli water is introduced. 

In the Ophiuridae, there are . in each Inter-radial space two or four large 
openings of this kind, leading into the oavity of the body."' 

In the Aateroidae, water passes freely in and out the cavity of the 
body, through small oontraetile trachean tubes, which have beau known for 
a long time, and which are very mimeroua upon the baok. They are cov- 
ered within and without with ciliated epithelium, and have an opening at 
their, extremity. •"' As yet it is unknown how the oavity of the body of 
the Eobinotdea and Holothuriojdea receives the water. Only in Syitapta 
Ihivernaea, have there been found proper respiratory openings ; these are 
four or five papillte, covered with cilia, concealed at the base of the oral 
tentacles, and coniieoting with the oavity of the body through a narrow 
canal. '^' In (he Sipunculidae, the water is received through an opening 
at the posterior end of the body.'*'* 



CHAPTEK VIII. 

OnCANS 



The Echinodernxs appear to have special organs of secretion. In differ- 
ent parts of the body there are glandular organs, the real nature of which, 
however, has not yet been determined,'^' 



Bonee of aellguls ajid lottoona veBsela, ' QitBtrefagei, A 
>7 a-ruie (Midler's Aich. 135, p. MS) H. V. &g. V, (. 



Ua obHTved Iw myft^ in the Interbi cf Uifi ten- firom the ^nrlpliDD of Forbes and Qoodsir (^tO" 

imlsr Idmla of PArwcBJoamno ffranuftrfaiB, riro'i nena Not Ho. Ml, p. 27J), 

'mbe OiMtr'a Arch. 1831, p. Wl, T»t. XI. flg. ' The WtenUoo has rireallr been diteoted to 

P.) haa seen ta SiptmotOv-s Kaiaa the two yesi Hiese gUndnlai orgaus, when speakfa^of the parts 

a of PoK, oommBoicitiiig irtUi ttiE oayify cf the to irhlch they are sttsohed. The cnlgareoua aac, 

lotaoular membrane. or atony canal as now undo-Btood, of cert^n AsU- 

I MUler snd Troichel, Loc. dt. Tat. IX. X, riae, can scai-cely be regarded aa organs of aecre- 

a Bireniere, AbhanflL d. fieri. Atad. 1335, ifun. 
af. Vm- flg. 1% e. \ and Skarpeyy Cydopeedla 
F Anab. bo. I. p. 6U, fig. 293, C. 
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§^ 95, 96. THB ECHISODEllMATA. 



CHAPTER IS. 

OBQANS OF GENEKATIOS. 

§ 96- 

Although moat Behinoderms hare estraordinary powers of reproduc- 
tion, yet this, apparently, is not for tlie multiplication of the individuals, 
for they do not reproduce either by flssaration or by buda. 

The Holothtirioidea alone, perhaps, form the esception.'" All propagate 
by the sexual orgaos of separate male and female individuals, and her- 
maphroditism is very rare. 

The eggs which are usually round, are covered by a thin chorion, and 
contain beside a little albumen, a variously colored vitellus with its germi- 
native vesicle and dot.'^ The sperm is always milky, and the spermatic 
particles which are unaffected by sea-water, are nearly always composed 
flf a round or oval, rigid body, to which is attached a delica,to, very active 



§ 96. 

Externally, the organs of both sexes exactly resemble each other, and 
especially during the interval of procreation ; but at the sexual epoch they 
often differ in color. Their situation is very varied, and they are composed of 
simple or branched tubes, with proper excretory duels. These last, however, 
are sometimes wanting, and then die contents of the former escape by rup- 
ture, and, falling into the cavity of the body, pass out through the respira- 
tory openings 

Here, as m the P lyps an 1 Vcalepha the copulatory organs being absent, 
the water is the medium of the fe undition of the eggs, by bringing the 
spermatic pai tides m contact with them 



acoording to Datgetl (Frone 



imiltJpUcatiaa by Sasnration occurs £Jao >,-_..- — __ 

with Sifoi^ta D wtrnea i Bee ^itatrsfagea loc /Honalaberlcht d. jiun. juhu. ihl, ]j- xw, or ukj 

2 See Uie e^B oS Co t a E o a'a Ml log to Vaisattn [BepisTtoriiim, 13j,l, p. 301), 

jer, A-bhaiuU d Bt thoiw oT SpiUitnrvt vvjbise-nt hare ao clODB&t«l 

or Aateracanthion \rfiAy printed In ^fmt, with b very dflllcnie buLr.-l]h« 

iuus,&i:.,T^ I flg tail Those a .OpkiodtTnui loagicauda, aud 

mi^MaMn Hft 1 1 OpMollirix ftngiHt, aocordlni to raj own obaer- 

dua and iphiKra (I waOon, Itkib a round bqdj, with Bn cqnall/ deU- 



* 159B,I10taSl TlespmiaUopBrtioleBotllie sra »Me, Bnd of B»k 
EchlooderraB are developed, bke thoae oT the othtr soiovLiin^a round (Asir 
Kadjales, in special cells, ami like tbcm also bare, pjrifcnn (Echinocidat 
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THE ECHINODERMATA. 



In the Crinoidea, these organs, in the form of tubes, are situated ti 
the soft perisoina of the pinnulae, and probably are without proper e: 



lory cl 
Inl 



Q the Ophluridae, they consist of lobular, pedunculated saca, which are 
Sii^ended in pairs in the inter-radial spaces of the disc. 

These ten organs are usually deeply Assured, and the lobules thus formeti 
appear as so many proper sacs attached to the peduncle.'^ These last are 
Eometimes subdivided also/'' 

Sometimes each organ, divided in its whole length into lobules, is turned 
in the shape of a ram's horn.'*' The peduncle of these organs is directed 
towards the mouth, but it is yet uncertain whether their contents Mcapa 
this way or fall into the cavity of the body. In the first case, the pedun- 
cle would be the excretory duct j"^ and in the second, the eggs and sperm 
would escape through the respiratory openings.*' 

In the Asteroidae these organs consist of varicose lobular aaos, situated 
in the angles of the inter-radial spaces.'" In those species which are without 
an anus, fliere are no proper genital openings ; '^ these openings are als» 
wanting in those Asteroidae which have an anus '^ In these Kst the sperm 
and very small eggs pass into the c ty f 1 body 1 p 1 lly have 
their escape through the respiratory p g« 

But in some species,"" there are uj n th b k d n ea h I of 
the inter-radial spaces two small app x m ted pi t p f ■at d by malt 
openings {Lami?tae crihrosae). Th h mp) p gs f these 

organs, wliich here consist of multi-r m se cs tad 11 1 ea h ide 

of the inter-radial septa, to the common duet which opens throu^^h one of tiie 
plates. 

The number of these genital sacs varies widely in the different genera 
of the Asteroidae. In many, a single trunk of thecn hangs on eaoh side of 
the inter-radial septa ;''^' in others, there is a whole row of them i'^ and in 
others still, there are two rows attached to the dorsal surface of the cavity 
of the body, and extending into the rays.''" 

In the Eohinoidea, these organs descend along the internal surface of 

^ A&,in Opkidiaater. 

10 According to Sjv3, tbe Teotf eU sarfiuH of Uiff 
disc and anas ot the female EcltinaBler Aong^jn-- 

.Ltf, ^. duo, ur m^ifiHaFm-B jiLuu. joou, iL. IT. tain tdmee a kind oT iiionljstiDg <:aivlty. Id pblch the 
!0J). Thompson has seen the eggs of Cimala.la eggs KaaAn iaring thsit derelopinent. He thLnks. 

a FrortS's oeae Hot No.'lOM, MM, p.^ tig. latl i see (Tieff^BK'i Avoh. 184*. I. p. 189, Tat. 

I) i vhiLe. aiEordmg In Mailer, the; eaoape by VI. flg. 1, 2. 

upture (AbbandL d. Bsrl. Akad. 1341, p. 284, Taf. The genital parts ofUci-inailtr laa^uinsleKlaa 

I. fig. IJ, 18). have been ifssotibsd with maOb detail by Sara,. 

5 OpkioifTma Imglcaaia, and Ophiolepia Saun. litter. Norseg. p. 48. 

mH^ Gfflelboh.^tn^ fianzig. III. Hft. fv. ISii, p. 

Tiedentann, k 
B Kiunti, jnc. CLt l-< AmhastBi 

6 Matter and Trotchet, loe, cit. p. 133. oster ; aee JM 

tX oigaaa oT tbe Astsroidae Ijix. dt, p. 132). 
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the shell, filling tb.e empty spaces between tlie double I'ows of ambulacrat 
vesicles. 

They consist of widely ramiflect, deeply interlocked coeca, having always- 
proper excretory dnota, which open upon the genital plates of the back of 
the shell. '^ There are here always five of these organs, and the genital 
plates, alternating with the oceliary ones, surround the anus.""' In some- 
species of the Olypeastridae, and Spataugidae, there are, perhaps, only four 
of these organs, judging from that number of the plates.*'" In the Hoto- 
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THE ECUIMOEERMATA. 



11 f w b t li li f It th h y 1 i£y f tl B li 
d b 1 g 1 1 t tk A k d H til 11 d ea th 
utual grata dth hgdtolgyllcl infuao 1 

mb y d w til 1 

Afdyftf ppU fmdi th t ptf 

th 1 dy 1 by t! th 1: y tt h J t th 11 f th It 

y {B tl. hi ) It th b to b t tt ed 1 t Uy d 

p i h 1 t 1 iirf ylU> t t. les n^ ^hil th 

e f th b ly f ti les p th t ty f e. h f whi h 

d 1 fern d Th tl 1 p flip d h 

y md d 1 d 1 t ta 1 1 II 1 sat f b t by t 

mlal 



the point at aUoDhment Is gisdnBll; ohanKed, until ABKVLnOs Oat /iaatr Hnd Wapntr 

iC isisbea tbe back ) thus siip)>DrtlEi£ the rten that Helgolsjid, and ablch ths; hate OeHli 

the madiEporal plats is tbe relic oE this laaL which, figural under the nanieot AcSmotracIu 

In Camatala, bae bsen neU i^ompared br Muaer iata , eee Kuller't Arch IGle, p 101 

nnd TtoachU (Syat. a. Astottden, p IM), to a fig 1, 2, and 1817, p 202, Tat IX fig 1 



1D57, ISEQ, p. 1 ISa Huec- Pelersbur, 
lara (,irtegmaav.'a Arch. 184+. I p IJfl) p 361, the 
animal wliiah he fbnuerlf called Bfyin- i 



aoD of Sars (B^egi 

norfa osieris'tra (BeBki'lvdaer, So , p 31, Tab. oompleh: se„ - -, 

KV. £e. 40) ia prahably only a developing As- inTuBOTLa-llke body, oorei-ed with dUa JJufo^a 

teroid endonod irttii a great ewinmiii^ appara- and Dtrbia (Aon. d So Nat TH IMI, p 41, an 

liu, deserveB to ha coopered. The remart ot Tm. p aO, PI T ) Mlowea aHU further, mt 

Daiiicll (Frariep's neue Not. No. 331, p 2] Chat Echinai eKulmltis, the di^ eloiimeut ot thee 

Ihe young of Ualothuria ais ot the bibb of har mfuaana-Ulce embryos They gmduillj becam 

- iey-ooms, and resemble white maggote. Is not one pyrlfOrm, and aoquired a peduncle at theLr siualle 

these animals. Tbei'e remMos, therefore, & rast tadea and sereraJ long onlcai-eona spines wet 

■of Che Echinoderms. ^^ waa formed la the Interior of the body. 

SOTJ (loc. clt. p. 4T, Taf. Tin.) has fnmUhtd A small msrine anhnal, first described by Ma, 



3S-2, Taf. IV. fig. A— H), and Krohll (IMd. 1S50, p. Ulto Uve general ca.ltj of the body. These tubes, 

SflS, Taf, XVl,). or otuIuiUb, liH^e bven regarded hiUierto as respir- 

Feters bos found Hint tlie fine n-hi^sh liiie de- alory or secreting ot^ns. ' KroAnU obserratlons 

•cribcd by OraiB S3 lying conldguoue with the blaod- oonflrm tJiosc ot J'efer) onUils iiotnt — En, 

vessel of Ihe inlestioe is ita oviduct, being filled with * [ § ^, note 1.] The developmeot of Urn XcUno- 

ova, whlcb moTe along by tbe action of the cilia derms has been much Eind successfully studied of 

wltb which it Is lined. OonnecUng with ttile ovl- late, and chiefly by Ituliet, who, hy seyeral suc- 

iutcstine, and filled with s^^ ; these are the ovaries. lODli^lcfll fiice of this class, beside making bhoeeir 

'The eggs, when matured, escape into the general the great authority on all that relates te lis embry- 
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-§ 98. THE ECHIKODBEMATA. 99 

fusmlaJ ajitoalcule, and without exlBtnal organs, cmbroHsry in ira frame, and then lakea up inlo 

or diatincUoa ot ports. Xhia is the atBTting-point, itself th« digestive organs of Uie laiTa. Hei-eupon, 

sod upDD it Buaceed vari^tioos according to the Ctie rest of the larva vauisliea (OpMura, EeAiajta)t 

different fiiinlllea. Upon this i^iBled budy ai-e or la thronn ofC (B^rinnarfu). 

Id dza, avid assumes a star-Ssh foim. fiinge Inlo the ridiid ^pe, and i-ecieiies, instead of 

The Iflri^ thus formed may Lie divided into tvo tiie previous dilated Mnge, neir locomotive Larval 

l^rQups E orgaDB, the ciliated rings. Oat of this pupo-condi- 

1, Those of Uie Ophluridae and £cb1nidae. lion, the Sehinoderm Is developed, ivithout any port 

TvitL! one edge ot Ihdr truncated side priMougeA nhloh the auimel leaves the egg, and ivhen Ihe 

into a ^ngle flat and wide proceas, which oaiTles Intetnal organs are not yet deveLopcd, we have loot 

the moud] and lEsophugos i v/hjb: from tiie oppo- stages 

Bite ejrti'emlty project rods, ot four, eight or mors type. 



passing aiwve the mouth and h^re the arms, com- These results are highly ioterestii^ It 
plstflly enclFclIng the body hi an oblique mannu-, zoological and a physiologiesl point of vie 



shiped bodies, Kith a,n irregular Iri 



Eire genaioe Eailiates, aud truly belong to 
of Acalepliafl, and cannot be referred to 
Iheae relations will be phUn by 

ph. d. Ophluren nnd SeelgeL ISIS, Hith 
ot PL Jill, of AgMtii' Alemoir on tba 



the rest is alisorbed by the latter <a part ot the Beilrsg. nur Entwiclielangsgeschlchle der Beeigle- 

"2. The change of the Materal hii-va into the 344, S63 ; and Desor, MuUer'a Arch, 1349, p. 19. 

Xchinodenn lakes place nhen the larva ieperlCiMly — Ep. 
organizert i that is, puaaesses digestive orgins and 
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BOOK FIFTH. 
HELMINTHES. 



CLASSIFICATION. 

§ to 

It is J 1 ffi It t 1 t th las H 1 til for it con- 

tains ani 1 h ^ w d 1 disa ml ga u t th accoant, the 

separatio ftftP 'tli dtbt gth ther classes of 

the invert b t h b tt mpted B t h is d fBealties have 

arisen frmth tltt thp t,t b-tthtll th^e animals- 
should r m to th If m h t t f hed by their 
structure t must baohtf h m fltfr nearly all 
are para t d 1 g tl wh 1 1 f lea,.t d some of its 
periods, kthVdl ht j hi ing animals, 

ORDER I. CYSTICI. 

The body is swollen tn the form of a bladder, and filled with a serous 
liquid. Digestive and genital organs are wanting/^ 

Genera : EtAinococcta, Coeimrus, Cysticercus, Antkoce^halvs. 

ORDER n. CESTOBES. 

The parenchymatous body is riband-like, having often incomplete trans- 
verse fissurations ; often it is wholly divided transversely into rings. Di- 
gestive organs are wanting. The genital organs of both sexes are com- 
bined in the same individual, and generally ai'e often repeated. Copulatory 
organs are present. 

Gencfa : Gymnorky^tchus^ Tetrarhynchis, Bothriocephalus, Taenia, Tri- 
aenophorus, Ligula, C 

111 baak aod EUFkers, stdkinBly [esanbles Ihat o 
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TOE HELMISIHES. 



ORDER III. TREMATODES. 

The body is parenchymatous, and usually flattened. The intestinal canal, 
which is often branching, has a mouth, but Dearly always is without aii 
anus. The genital organs of both sesea are combined in the same indi- 
vidual. Oopulatory organs are present. 

-Genera: Gyrodactylus, Axine, Octohotkrium, Diplozoon, Polystomum, 
Aspidocotylus, Asptdogaster, Tristmrui-m, Monostomum, Holostomum, 
Gasterostomum, Pentastomiim.* 

ORDER IV. ACANTHOCEPHALL 

The Kack-like body is flattened, transversely striated, and swollen cylin- 
tlrically by the absorption of water. Digestive organs are wanting, The 
genital organs are situated in separate individuals. Copulatorj organs 
are pr^enL 

Genus; Eckinorhj/fickus, 

ORDER V. GORDIACEI. 

The body is flliform and eylindrioal. The digestive organs are without 
an anus. The genital organs are situated upon separate iadividuals. 
Copulatory organs are sometimes present. 

Genera : Gordius, Mermis. 

ORDER VI. NEMATODES. 

The body is sack-like and cylindrical. The digestive canal has a 
mouth and an anus, and passes in a straight line through the cavity of the 
body. The genital organs are situated upon separate individuals. Copu- 
latory organs are present, 

maf be well to notjoe Lhat rtm Ben&len does not gait^Uoiila chain, Ihe I^nffataulae are provided 

regud tlie lAnguiUiilae aa Irue HelmlDlJies, bnt witii diOerait EaJi^lia repreaenling Ihe great sym- 

that they beloog rather to Vas division oE articnlated paUietk. I delected four perf&eCl; dbatlacl gsJigllA 

animals, — Coming nearsl to the Lcrneae. Bis spread over the sides ot the hiirer Burfitce or Ihe 

reasnns are the IbllDiviDK -. (esophagus in (he new species ttrao lbs Msiidrm. 

" These animals, on Uielr extrlcUiim tram the In anoUier Bpe<£es JU. Blanclmri detailed thees 

sjK, are provided wilh two pairs of arliculated feet ganglia &nd stomato-gastrlc nerrefl^ but he referred 

terminated by hooks. them to tiie system of the nerves of relalauD or 
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iii! IIULMIKTITKS. 



Genera : Sphaervlaria, Tric/iosoma, Trichocephahis, Filaria, Angidlhda, 
Pkysaloptera, laorhynchus, Lecanocephalus, CJieiracanthus, Gnathosoma, 
'ipiroptera, Hedmris, StTmigylm, Cucullantts, Oxyuris,. 
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CHAPTER I. 



§ 100. 

The body of the Helminthes is generally surrounded by a firm skin, 
which may be separated into a thin epidermis, and a pretty hard dermis. 
The epidermis of the adults is never ciliated; but not unfrequently it has 
horny spines pointing backwards, which sometimas are limited to the ante- 
rior part of the body, and sometimes spread over a large surface, in trans- 
versely serrated rowB.*^ In lie first case, the spines serve to attach them 

1 In mwYj KanalodM, Acanaiocephaii, mA Ire- turn, MaSnim, .ftroi, aiAperlalum ffbU. Tub, 
matod^s, the epidenmB is Bpioous like a rasp. 
These Eianes are simple in iiorijmcftus lienlic- ' 



Dieaing. Annafen &ti Wiener Mosemna, II 
im, a, i.m, int. ilV, ag. Xt-aO), EcHtaarkyn 
M fgrtforao!, and hyUrUc (Bj-fBurcr, lom 
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104 'XHB HELMIKTl-IES. § 101. 

"to other animals, and therefore will be speciallj described witb, the locomo- 
tive organs. 

With most of the Nematodes, the epiderraiB has very fine and closely 
approximated tj-ansverse folds, which .are but oeeaaionally so prominent 
that the body appears annulated.'*' Somedmes, but rarely, the body is also 
plioated in a longitudinal manner.'^ The dermis hae a fibrous structure, 
consistingof two fibrous layers, — one lon^tudinal and the other transverse, 
— whieh cross each other at right angles ; and of two other layers, which 
intellect each other more acutely,'*' The skin of these animals has a 
great absorptive power which, daring life is voluntary, but which, contin- 
ues to a certain extent after death, so that then these worms often swell 
cnorcnously, and sometimes burst. '^* 

§ 101. 

Directly beneath the skin of the Gystici, and Oestodes, are fonnd hard 
corpuscles containing carbonate of lime, and which may be regarded as the 
Testige of a cutaneous skeleton. But, as they are scattered here and there 
more deeply in the parenohyma, they certainly may he compared to the 
.spicula and calcareous net-works found in the skin of many Polyps and 
Eohinoderms. Oval or discoid, they are usually of equal size in Uie same 
individual. Sometimes, however, they present irregular and unequal 
forms. Always coloiless and transparent, and composed of concentric 
layers, they refract the light like small vitreous bodies. 

In Taenia, Trjdenopkorus, Bothriocephalus, and the young of Echino- 
'Coccus, tliey are subcutaneous, and more or l^s scattered; but in the 
wrinkled and vesicular body of Coeraerus, and Cysticercus, they are so very 
abundant that they form quite thick layers. They are absent in the cau- 
dal vesicle of Cysticercus, but in Coenurus, and JEc/dnococcus, they are 
found in the vesicular walls beneath the delicate epithelium which lines the 
interior of the body.*" 



GoogulHted ^biunen Bnd CQiTip(«ed oE munei^ua 

The epidermis of Aacio^f nii^owmota hoa flucb. very tMn layera, Ujfhtl; bound fcogetber. 

loDg Bjid loose rmila tbBt ItB body, bccd lUerfiJIy, 5 TblB abaorbent pnferof the skin iBpai-dcularly 

haa a frlQ^ed apiK<Hiiuice. promlueDt 7ltb the AcantLocephali. Tt ia here. 

B £^ceptiDg the loDjiitudittal Folds oT ^le epide> ^eaUy a TitaJ act ; tbr EchinoTiiynchiis, nhlch 

mis, nhioh Girm lateral! wbij^ of ThrUhle fbrm &oi naturally Bbfiorba cmly a JLttle JLquld Into Its COQ- 

or onbothsidesof tlieoitremiljortdietaUof many Telaxea alternately when ^ oontaot wltli watei'. 

Tab. IV. flg. ao-ai), I have ta V« lOuDd Hie e(*^ CrsfiMn (Nov. Olnerv. ds BnlinoiB. 1829, p. «, 

.dormis lonBiludina^ plioated or^ the nhols and inJfrwjA and Gn^^e^^ £ncyclopiedte XXX. 

body only wTui£lronfjrfiui(rfstui,BDdfrt«Bzus. 18S8, p.3Si], by JUa&iis (IMb. 1831, p. 161), and 

* Those dil&reat dermic Uffors lie dWlncU espo- by myaetf, WlUi Hw Nematodes it is othcrnise. 

«iaUy fflth Qerditis and. MeTmii f aeepujar- These caimat vohmtarlly govern Uiis abairbiiig 

ain'a Ugare In Ota Ann. d. So. Vat. XV m. 1942, power, and. nlien, therefore, they are put In water, 

Fl. VI. I have IbundlbiB sanictoxe frlso in J«ca- tJieysvell to bursting' and die. WlfJi the(}ardla- 

ti) mi/atax, microcephsla, Dulom-um echino' cd tbis power l9 pnrsly phy^oal, so that the dead 

Jum, kiatts, flnca, ami la Monostomum vernb- aind dried indlvldo&la of Gorcftuv aquatioua- when 

^CKvm. placed In water, qnlokly bncoe round again, and 

Id AmpkiBlomum giganteKm^ Die^ng (AnnaL perform very aodve bydrosco^ motiona. 

4. WleDerUuseums,!, Abth,3,p. 230, TaT. XXn. ^ These caloareona corpoBdes, which u« alvaya 

Isj, Tbesameistmeof.SoJaniu(lHi9,1311,p, 160, whole body of thete HelcnlnUies, hare been tslieo 

lar. II. flg. 12), and Laartr (fie AmjdiUtomo by Pallas, Got le, Zeder, oud by most Helmln- 

But the structure of the skin of Ecliittocacniis often figured. 
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TUB IIELMINIIIEd. 



CHAPTER II. 



§ 102. 

The muscular eystem is well developed with the Helrainthes ; ita primitive 
fibres are flattened, and never transversely striated. In the Cystici, and 
tleatodes, the moseles are least distinct, althmigh in Cysticercus there can 
be no question as to the muscular fibres which traverse in every direction 
the walls of the caudal vesicle."' Equally distinct is a subcutaneous layer 
«f longitudinal fibres in the rings ot Bothriocepkalifi and Taenia.'^ More- 
over from the great contractility of the rings, and especially those of the 
cephalic portion of the Oystici and Cestodes, there must be muscular fibres 
toncealed in the ' parenchyma, but which from their tenuity escape our 
■. baervation. In the Trematodra, having also an extreme contractility, a 
jarge portion of the parenchyma of the body is composed of a muscular 
reticulated tissue, the transverse and longitudinal muscles of which embrace 
the various organs in a retiform mauner.'^' In the Acanthocephali, the 
^jrordiacei, and Nematodes, the general movements of tJie body are due to 
a subcutaneous muscular layer, which surrounds the visceral cavity in a sac- 
like manner. Its longitudinal and transverse muscles are quite distinct 
from each other i and their fibres, although parallel, communicate m& each 
other by angular anastomes, and in this way form a net-work.** 

In most of the Nematodes, the longitudinal muscles form four, largo 
bands, two upon the ventral, and two upon, the dorsal surface. These 

Id Oyg Cotoda, t^ erf OF ]s iitid««eu7, fiiF in the tmoleuB j and BometlmeB then ok Iwo noal^ 
Ibe posterior portionB of .th^ body Uia e^B oan dius toioJoBed, ood tben the oorpusdes h»Te ej^ 
ea£Ag be dlBlingulBhed kom tfao oarpoboleii -, more- BcUy Mas aspect oT tbe preclona ennea of Imatra. 

...__. .__^ __. .... .. ..._.. .... rm. 6^ — ,- -veufneHaot Bolkrioctphaha 

- ui,fiHeii>larh,me luuallf 
 --raipilar, and of - 




aoakigous to that of the blood aod lyiD^h 

_ .. .sr {uea.-0hlr. 1 

- — itdBsorlplioQof aioBe'of Cgsticercus, reprcBsnffid 

lu taluQ thsm lOi eggs. Id Taenia Wl^ei; Mu 

they aro Bpherkal or ovalj &M In the tint two . _ ^^ 

BiiabieB, Qoeit (Vermeil elnra HaCargescb. A. nuited tint Uic mEShes of tbeii net-^rerk ate lu 

SlDjrewetdewfiriiieT, p. £m, ToJ. XXXIT. A. flg. A, Been except }ty tfu^ng HBUndeT iOe mnaalcB i w 

X 12) has taken than Ibr e^B, and the coDceatrlc Bsjiams, Tala ISSl, lal. HI. ig- *»■ Ibe retis 

rli^ or the calcareous lajers for the coUb of the laled fbna of llie Imgitudinal muscles is very di 

embryo. With thoae of CyeticercuB cei/ulotta, llDCt in Cheiractpithtts tp-acilja f see DUsin, 

AoApiiifarmia, Ihcclisooid form prevdle ; Ibnv^ Annai. d. Wiener JUuseums, II. lift. 2, p.22&, Ti 

oflw seen liere foui' Id six ijalouemis layers sHout XVII. fig. 1, 2- 
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d by the same number of longitudinal lines, the two nar- 
,t of which are above and below; while the otliera, which are largo 
and riband-like, are on the sides.™ 

In the Acanthocephali the transverse muscles are more auperflcial than the 
longitudinal,'"' while in the Nematodes and Gordiacei the inverse is true.''' 

§103. 

There are with the Helminthes a great variety of organs for tiie move- 
ments of the body. With tbe Oyatici, Oeatodes, and the Tremaffldea, there 
are often sueking-cupa and cavities ; the first of these are nioi'e or less 
alveolate, being tbrmed of numerous layers of circular and radiated muscu- 
lar fibres,"* wbile the second are only excavationa in contractile paren- 
chyma of the body, and are divided into many chambers by septa, or havft 
very variable lobular appendages.'*" Many of these suctorial organs have, 
— some at their bottom, others on their borders, hooka with a horny sup- 
port, by which these animals can firmly attach themselves to objects.''' 

s Bajaims, I^, JB81, p. 1S6, Taf. UL Og. i», kftding into Ihc alimentary cmala. B ia mlj wiOi 
B6. B. (,Aicari3 fti-i"-— J"> •"- • — '-■-• D„i,..._-. — „„H 




AntyraeontliKi fAtm. d. Wiener Museum 

JMh. a, Tat XVt fig. 1, BDd TaT. XVIIl. ftg. 3). a Upon the head of BolhrlocepAalua, Tetr 
In Aicaris ii\ft6:ea, wjaiL Fitaria attenuata,! thyacl--'- — ' t-.i...-^^t.-:.^ .i. — -„, * — 



-a 

^ ipicHligera thef have 






la Umgltiidlaal miaclefl at a right arigle, OcfdAorArAun, ^d DiplOi 

urted Into one or the other "" '"'"" ' — — "-i-i. .- .--i — .. .- 

1] ta!fK. In tlie Qor 



rhlohjiro Bnbcerrlcal and behlxid Uie PLonth. 

, tha Willi BoliriooHiSDftu laniidalv.3 (Bremser 

tUs loon. Hdmlnth. Tab. Sja. flg. 31, or LmckaH, 

thin Zool. Bruolutflclia. Bit. I. Tat. L Sg. i, d), ttiere 

and riband-UlM fibres are bound togetlier by thdc septa ; and wiUi AspidagOBtKt (fiaer, Nov. Act. 

fiiffig, and at the same time anastomose with ea«h Acad. Leop. Card. Vol. XUL pt. X, JM>. XVIIL), 

olher- iben^hole ventral diBC is divided l>r septa btoqoad- 

Thlsimiild atleaat appear to be 80,}Ddelngrrom rangulai suctorial fiasae. The Vad of Bathrio- 

the oet-nork with long jneeikfA vhioh is produced cephalm aurieiilatat bas a slnifuiar aspcot, due to 

t^ a mtla traction. I tiaTS not tOund the trans- numerous partly crenulated labes, irhich flank its 

verse mnsolcs !n Gflnfiiu : but In Mermis nigrei- iavi auckers (Bremitr, loc di "m. xm. it. 17, 

ceni, there is, under the.l^tsdlnal mussnlir 19, and LeacHart, 100. oik lat I. fig, B-7I). A 

layer, anet-TrocTeliteiboprMed!nB,bnl withverr very Hlmpla Htxuuture is foand npOD the head oT 

laive meabefl. Ur^'ordin appears to have obserred Bothrioe^Jutlus tetrtgjterut, raihl (from the 

It, but he regarded it as oanDetited witii tbe eggs !iit«sMae ol Ihe seal) ; here the points ol junction 

VI. flg. IS). ' ' lobes, by which the animal oan edhere tiehtly lo 

line young Echbiococcta, the Coemaia, itsohjeot. HotoJioniutn, which Lves in Uie inles- 
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The young of Echiiwcoccus, Coenurus, Cysticercus, and many of the 
Taenia, have their head armed with a circle of Birdie or double hSoks, 
■which were known to the oldest HelrainthoIogiBts, 'E&ek hook consists of 
a strongly-curved point, situated upon a round, straight pedicle, of varia- 
ble lenglh. At the point where the curve ceases, there is, upon the con- 
cave side of the organ, a small conical process. When this circle of hooks 
is unfolded, the points project around the anterior part of the head, whilst 
the pedicles point towards the inner and their processes towards the poste- 
rior portion of the body, and are buried in the parenchyma. Both are 
surrounded by muscular substance. When, therefore, the muscles of the 
pediolea contract, the hooks are drawn downwards and outwards, and their 
points are brought together upon their convex surface in the long asis of 
the head; but when, on the other hand, the muscles of the processes con- 
traot, these last are depressed, the pedides are again elevated, and the 
Looks project outwai'd. With many Cestodes, this circle of hooks is situ- 
ated upon a particular proboscis (rosteUum), which can be retracted into a 
sheath which is concealed between the tour suckers ot the head,^* 

With Antkocephalus, GifmnorAynchus, and Tetrarhynchus, there are 
upon the head four long tnd completely retractile piobosces, which are 
armed with an esttaoidinaty numbei ot small, b(iotwd.idly-Lurved hooks 
which are attached by a large base to the external surface of the organ, 
and are without specul muscles, by these, these animals can penetrate the 
most oompatt jnimal tisoues Each pioboscis is a hollow muscular tube, 
which can be voluntarily retracted within a sheath of the same nature, and 
iJien the hooks, with their points directed in front, are drawn together in 
its axis. The length, of the sheath, which is usually enlarged at its base, 
depends upon that of the proboscis. In many species of Tetrarhynchus, 
they reach far into the neck of the animal."" 

The Acanthocephali have only one of these organs, and the hooks, which 
are without special muscles, form rows arranged one after another. Both 
the number of these rows and the form of the hooks vary in different 
species. XJsually their size decreases from before backwards, so that those 

IhasnolorislBppMslusDtUieTrerastodas, laTrls- of which JfsiJscA (Ersci and GniSer's Encycln- 



. , lAnilolHm (irorOmiim, Ulorograpli. eercvs, the number ot lii»ki li Cirenly Co t£frlr ; 

of ttie BU auoker^ Ht tbe posterior oxtremU? ara and it^ndibnl^rmis ; bat X have Iband inly 

armea with a SIibpp nlaw. The 41ho of QyrBdac- eighteen niUi Taenia annlata, Ui 

tvtue CaHA, 111, XO bai fta boidera provided with aetigera, and dght with Taenia la 

six bonv pdnls, and its baee li tupportad b7 tvo Taaiia tcaleeina, crasiicBlHij i 

aldeB of the sama nature, onrred ?"" " 

A ver;r OODipUoated aappcfft, 
anaiea and rldgaiB— ■-'— "■--■ 

Merlaagi, and of Dipie^eim pavdo^um; an Iheiei „ 

aniii^oiu support whoUy nimunOi tba luge Ibot or erea trhoOr detai^ied, 

_.^i — . .. .T._ ■._=_ _.  — --IS (ijueSon, Ztpol. JiudoS^I has regarded rnenwi jr 



S. Taf. n. and Jforrlmanji, liila,iJ0mdibuli^rmii, 
. 1 1, Tat Vn.j alBo meting, natnrJy without these otij^b, uu 
iKop. Carol. XVm. pt. 1, Tab, (Onnd them having a CMimplete di'cl 



Mtoogr. JBdtr.^ HtUJl, Tat^ VII^^^bo iWes^n^, natoafiywlthoul^these 

xvir.)!" 



The toot tissaa fimnd <Hi each side of the moath foment g its seven rows of hoobi i 

sC PeMasia-mum coniahi simple and douhlB ver; like those ntHchiiiDThynckaa, 

curved hooks, which the animal eon ereet at will C See LeMmO, Ann. d. So. M 

(Kesinf, Ann. d. Wiener Mns. L Ahth. 1, Taf. XVI. flg. g » ' - —  '-—.■--■- 

in. IV.). A remarkable e?£ceptlou amon^ t*"" ""-^^ -^°''' 
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of the last row are only rudimentary. The sheath of the proboscis is very 
muscular, and terminates behind in a caecum ; it extends across the neck of 
the animal even into the cavity of the body, and its movements are aided by 
some special muscles. In all the species whatever, there are three muscles 
which act as retractors of the sheath and neck. Two of these arise as 
delicate cords at the anterior extremity of the body from both sides of the 
internal surfeee of the suboutaneoua muscular sac ; they traverse thence 
the cavity of the body obliquely, and are inserted, in EckinorkyTKfais aeus, 
angustatus, fiisiforrrds, and proteus, upon the sides of the sheath; but in 
Echhwrhyridms gigas, haei-uca, pdymorpkus, hystrix, and strumosus, the 
insertion is at its inferior extremity. Between these two muscles, and 
below their points of origin, there is a third, which divides from the sub- 
cutaneous muscular sac ; this is simple, riband-like, and is inserted at the 
lower extremity of the sheath. In EchinorhynaJcus potymorpfius, and jn^o- 
teus, its form is pyramidal. In Eekinorhynchus gigas, and gibbosus, two 
thin musoles arise from the anterior extremity of the body, and are inserted 
■upon the sides of the sheath ; they serve, probably, for the protrusion of 
this organ and the neck."' 

There are, moreover, upon the different parts of the body of some Hel- 
minthes, horny hooks and spines, which serve for their creeping about and 
permanent attachment to objects.*" 



CHAPTEE III. 

NERVOUS SYSTEM. 

§ 104. 

The apparently quite feebly-developed nervous system of the Helminthea 
s yet but very incompletely known. 

Our whole knowledge is limited to that of a small obscure ganglion found 
n some species, which, as it sends off several nerves, may be regarded as 



« HsbnintholOBiBM are nut yet agreed as lo the 




number and (u-rai^ement a Uie proboKMfsl mm- 


oral Buoltoc (and not from the inouth iisoir, oa /foff- 




HH- has aapposed, Imb. 1831, p. 131), and whioh 


and Bmber't Uacrcliip. 1. ISIS, p. Ma ; BBjaiiu, 
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la Ma, ISM, T^ UL flg. 3* . Watramb, Do 
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Dlitomim, 18 DwtomJtm ecMaatyim, miStare, 


fig. S), Rhioh Rudimi hu de^oated aa Scblnos- 
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moBl AnaMme, 1830, p. 19, fig. 1, e) Has HOm 
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>xe BM eaiilr dolaohea sa tho hoobs or the armed 


7 With many Treciatodaa, as. fbr eiamplo, with 






«™n4 on each side of «ie month a doublj-pointed 


A«.°A«>d. Le'op. Qm\. XIll! Jt. 2, TM,. XSXIL 


eung pomuoj baoknardB, and behind thU ma 


fie. 7, f. Slid Mayer, BeilrBsa, to., Tat III. fig. 
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a ceotral nervous organ. There are, however, various other parts whici 
have been taken for nerves, but some of these, certainly, do not belong to 
this system. 

In the Cystiei, no nervous system has yet been found, and the researches 
made upon the Oestodes have ended equally unsatisfactory. A eiugle 
observation upon a Tetrarhynms would lead us to think that in these last 
the nervous system is situated at the cephalic extremity. 

In Tetrarkyndivs attenuates, there is a small flattened swelling between 
the sheaths of the foui piobosces, and from which pass off filaments to both 
of these organs."' 

The observations upon (he nervous sytem of the Trematodes are more 
numerous and positive Immediately behind the oral sucker, and upon 
the sides of the cewphagus, are two nervous swellings, connected by a 
transverse cord, whiclk passes beneath this canal. Among the branches 
given off in all directions from these, theit, are two, large and long, extend- 
ing from each side of the body to its extremity, and which give off in their 
course many lateral bianchlets f' 

In Fentastamum, the central portion of this system consists of a single 
large ganglion, sub-ossoph^geol. and due peihaps to the fusion of two luteial 
ganglia. From this, filaments paw off in every direction ; two of these 
surround the ossophagua in a ring-like manner, while two others, iinalogues 
of the two main trunks of the Trematodes, pass to the veiy estvemitjf of 
the body, giving oif on their way, very fltie filaments.^ 

1 Mailer, titA wiihoat r^EaoiL, rerardj UiIb organ cum^ In Diatomitjn Aoloftojntcm,! ItiiT&SoaaS 

BM tbe aervo uB ajot^m of TeCrarhynchas (Arch. al»o n sijiitlar slruuuiri^ excepts chat tbs two ssoi>Jt- 

laao, p. CVl.). New oLtservatlonB are UKded io »^&,l giuij^llH urti wliloly a;:i>arated, ajil united 

dedde i^ u Lereboullet (InetltDt, 1939, Na. 813, >^ a y^y lung conl-lliie ooDiinUsuie. /.surer 

p. lis) auppoaea. cheie can be uielnded in tbEe aya- aloae alSrmB to have Been oni^fgemeulfi upon Ihe 

tem the two loD^tudlnAl st^Gfl, wblch, with Zri^^ principal uervoua truitlf9 oT t)xD IreuuitfldBB- JIiiB 

ta simpiieitsima, «vtBud aloD^ both Bides of bbe tbsie exieteoco m^ky bq j^ djabtful for no ot]i«r 

TentraJ aur&oe, and from wblch J, Bt leHsL, have anAUnmBt has Diendooed Uiem, and m no CAao liave 



A ^ny^^omuiR luttrifuilrun, and cuni- Tab. XLVI. He. B) dkl nui, apporenOy, 

, and oT Diitomum kepsUaam, wa o^o to tho P^ntaetoinum taeHioldeE liia uervona r 

fcheB of Bojanus Cl^ ISffl, i>- 108, Tuf- 11. BorrooDde tbc isao-p^ifigBS i alCboogh It ha 

14, 16, IB), o( imrer (fle Amphistomo eo- been ooUoed by Caoier (&ipa Anim. 

p. li Be. m, S8), mi of Mehlh (De Slato- p. 3ii\ and by JTorflniann, in a nvli li 

. hepalioo, p. 23, Hg, 13). Hith Meklii (lilorogr. lWti>. nn, 2, p. 1 

" I heltnlDlJiOlD- evlateuoe -■'■■■' ' - 

^ .^ be found in doubt bri 

_.MiHy<Ann.d. 

li. 2, p. Mfl, Tat xxy. flg. 0) 



heltnlDlJiOlD- ^ _ _ . .... 

iDdrmbtedly be found in doubt by the ^urea oT it aa fonud in FentasJO' 



Bg.l3,orOj 



emidl medullary nuclei united by a comoilsiure \ troaiAwiia oalva^Uoii maa obsei^red alive for av- 

from these pBaa off mi each aide a nerve which Is eral hours ; and I ooold diocover flo nervous 

distributed to the laterel parts nf the heafl, and threads, but only musoular fibres, which bad «.. 

of each anoiier, which sends fllamenla to the tan," See, honevei', roZenciennes' report Eo the 

muscles of ana last Poatertorij there are given Acad, des So, in the Conip, E*nd. 1817, XXIV. p. 

lubes. XhlB. however, has not been cooSnned by IbilL ISIO, :CXIX, p. CO.— Ed. 
Dtberobserver3,aiid.dj^9izhasmadeaBtalcin«nt t [ § 101. ncl4 S-l BUmihari has liHind wmi 
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The central nervous system of the Acanthocephali is very distinct. It ia 
always concealed at the bottom of the sheath of the proboscis, which this 
last, being never in a state of complete retraction, does not fill. It consists 
of a dense mass of ganglionic, oeUalar globules blended together, and here 
and there may be seen through tlie cell-membranes their nuclei and corpus- 
cles. This eomparatiyely large mass sends off nerves in every direction, but 
the tenuity of these prevents their being traced, especially after they have 
entered the muscular walls of the probosoideal sheath.*^* 

With the Gordiacei,™ and Nematodes, a nervous system has been found 
■with oertninty only in Strongylus gigas. Here a cord arises from a swell- 
ing in the head, traverses the whole length of the body upon the median 
ventral line, and terminates at the posterior end of the body iii another 
swelling. It sends off in its course latei-al filaments, thus resembling the 
nervous system of the Sipunculidae.'^ 

ttUue, haemaat and proteus^ It cao %b eaaHj ob- majiy NfflD^tndeB, and have been called the veutral 

Bdved bj car«fullj pres^n^ or tonvlng tbe pi'obae" sua doraal lines. Their lateral brEbnches, a^ alfaidy 

oldeal ahenth. In Uiue tearinB, jon somelinieB observed, are only traiiaierae muaoulBr basis. 

cimiptetflL; expose the sanglUinlo miisB nltb the Quite diSeieDt from these Is the loiijiltudlaal cord, 

sectsd bave I been able to Hud tbe Esi^loolo ring lu. Berlin, Yili Jihig. ISIS, p. 3W, Taf. T.) has 



Ji, 1840,p, S13) B3 . 
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lar hBe heeb distlDctly made out, thus conflrmiUB ported also by Blanc^ard (Ann. d. So. Nab. ISiS, 

lb rogafd to the splanchDic aystem of nervea both sfdes of the i)ody a double longitiLdinal oord, 

ffiflopbikgufl bade of the cesopha^esJ eolkj-, and nerves of [Le oUier Helminthes. Blanetiard^ hoiv- 

ftran wlitdi pass off two filnmcnls. which run along ever, did not ancceeii in Usdag Uiase cords to any 

the iBBophngus. ana enter the collar laterally. Me cophalio centres, Nathliig of spocia] talue, lliere- 

thii^ Uie two ganglia are nnited by a, tranaierse tOi'e, Is knotrn ou this aulgeDI. — Ed. 
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OHAPTEK IV. 



§ lOB. 

The sense of touch is probably the only one well developed with the Hel- 
miothes. The griiDulations, warts, papillae, filaments, and reti-aetiJe lobes, 
found upon the head of some species,*'* are, without doubt, the organs of 
this ftinctioii. The red and black points upon the back of many, both adults 
and larvse, and which have been regarded by some natiiralisia as organs of 
vision, appear to be only pignient-arj spots; for they contain nothing like & 
light-refraoting body.'^ 



CIIAPTEE V. 



BIGDSTIVJi APPABATCS, 



The digestive organs with the Helminthea have a variable degree of 
■development in the diflerent orders. 

In the Cystiei, Ceatodes, and Aeanthooephali, neither mouth nor alimentary 
eanal is perceived. In the first two orders, there is, however, a system of 
vessels which may be regarded as a digestive apparatus ; but these are 
deagned for circulation, rather than for digestion, since their walls are com- 
plete throughout and have no openings, as has, erroneously been supposed, 
which communicate with the sucker'! of the head  and their contained nuti'i- 
tive material is received by tl g k dm man ™ 






xaiiatum^ vidpodoTnorphunt 



le a>tt ttgaeat-iOa n 



p. IB^ Rud imaaly b; 



Ed spots, h 



Hie lofoaori- esi^eially htheyariousCfrcorins.andmnuuiym. 
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ire ia ODiy one doB hSTa 8 very efacefl sspf ct ; Uila ta probahlj' 

uiK,IuidiiflKi, dueloadisBolnUon of IJie waUs of Uis cclte, — tba 

iilOf hara been ptpieot-granalea being &t^ scattered Uirou^h tJie 

« fljfio (Mir- ' It baa already been obBervsi tha* the tonr 

L flg. S, 4, ^ suckers of Taema, regarded by Jfilssc* aa oral 

Vitisch (Beitr. <Cyclop. Anat. to. IL p. 131) faoa faUen into », 
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The foo3 enters the cavity of the body of Echinorhyjieiis ^rohaiAy in the 
same manner, ftr their sl:in has great power of absorption.'^ 

The Acanthocephali have this peculiarity, that between the skin and the- 
niTisouIar walls of the cavity of the body there is a thin layer of finely- 
granulated parenchyma, often of an orange or yellow color, which is traversed 
by longitudinal and transvei«e canals. 

These canals, having no proper walls, form a continued vascular system,* 
and contain a liquid filled with granules and vesicles. As this system 13- 
completely closed, and cannot therefore receive nutritive sukstances from 
without, it must be regarded as nutritive or circulatory, and not digestive, 
as it has been by many naturalists. 

§ 107. 

In the other groups of the Helminthes the digestive organs are pretty 
generally well developed. 

The Trematodes have a mouth situated usually upon the border of the 
cephalic extremity, and where there is a sucker occupying its bottom. From 
this there passes along the middle line of the neck a thin-walled ceaophagus, 
which is often of an S-like form. Directly behind the mouth or oral sucker,, 
but sometimes a short distance removed from it, the eeaophagus is surrounded 
by a round or oval muscular pharyns.''' From the extremity of this pass 
off, usually, two blind intestinal tubes, which, passing along both sides of 
the body, extend generally to its posterior extremity,'^ The other forms 
of the digestive csnal are as follows : in Monostomum nmtabile,'^ and _fiti- 
mtm, the two intestinal tubes, instead of ending coeeally, form the arc of a 
oircle ; <* in Aspidogaster, a simple and uniform intestine succeeds upon tha 
pharynx, and «uda in a ooecum at the posterior extremity of the body ;"'' 
in Gastermtomum fi'mbriatum, this canal is very short, and terminates iti 
the same way, but there is a mouth in the middle of the ventral surface; 
ia Bucephalus polyrtiorpfms,"' the structure is similar; and in Pentastomum, 



ve fouM tOod n Che cavity of 493, PI. XXni, tg. 4, 6': and SoAmali, ToUul&a 

her ha d I have otleD like AnBt Bntraoorum- Tab. VIII. tg, 2, 3. By refcr- 

u u ski (M^. d? la SiKi. de PhyE. ct dlliBt. Nat. de 

h I haryai is Oeu^ve, IL pL 1, 1323, p. liLS, fig. 4, S), tivm which 



ti Bucephaias polsmarphui 
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thia canal is simple, straight, and ends posteriorly in an anus.'" In many 
Trematodes, the intestinal tubes have in all their coarse simple or ramifioii 
caeoa, and in some, these caeoa are bo fully developed that the intestinal 
canal appears to fill the whole body/* The intestinal walls here are very 
thin, but this does not prevent peristaltic and anti-peiislaltic movements, by 
which their contents move backwards and forwards, and are often rejected 
■through the mouth.'* 

§ 108. 

In ihc Nematodes, and Gordiaoei, the intestinal canal passes straight from 
the mouth -which is at the anterior extremity, thiuugh the cavity of the- 
body to the anus, which, in the flist, opens front of the oaudal extremity. '" 
In very many Nematodes, the mouth has nodosities snd swellings, but it is 
seldom that its cavity has horny, tooth-like prooesaes.'^ 

From tlie mouth eiteoda a long and very muscular (esophagus, which i& 
usually dilated olaviform at its lower extremity. When the cesophagus is 
very long, it has one or more constrictions.* It is nearly always composed 
of three longitudinal muscles which are united by longitudinal seams. Tha 
triangular cavity circumscribed by these muscles is lined by a very firm 
epithelium, whioh is sometimes horny, and in some species so thickly set in. 
the clavate dilatation that it reaecubles a masticatory apparatus.'^ The- 
intestine consists of a straight tube, with thin wails and without dilata* 




. 11 Lilitmight 

, itHf eagitiatamj Mertaitei^ baqueati i m i ii I i Lins^BQtlia 

IT oppendicutMaiA, atA Trittomum bod; bIii'IlU .j.- i ^.. i^ d.^ u liH^tuie , Bee 

etons-oliBB {teucj™-(, ZooL BnichBtdolie, HfL S, ffiegmonn's Ar..h Isj, Up «ii 

p. 26, 5J, Taf. I. flg. 4, 0. b. Tar. IL Bg. 8, d. ] > WLBi Strons-yius Brm-idts, ijijosfomMS, liffii- 

JVonteumn, Mlcrogr. B^tr. Hft. 1, p. 19, 81, Tst tatua, and tetracipIAu9, the eoCraiue of the mauUi 

VII, fiff- 2, T^. -V. flg' 6 i aad Baer, Nar. Act. la provided irlth a cIroJe of hvroy tcetb, wUlch pxb 

Attid.^aop. xra. pt. 1, p, m, Tal XXXU. «g. moyed bj spedsl muadcB , see MfWis, Isis 18B1, 

tJouii ore very fi^ developed \ na MehHif Obaerr. ffffliaa, 1 have Kerx tbe mUre knternol aui-nuie ot 

d« DtetoxDrtte, fig- 1, 2, T, S. In Hie very remark- the mouth provided Tich a eptral, itfytny avelUng, . 

of e ebgle tube nbi^ traveraea ths vbole body ratua tor opeolaa-aiLd cIoaLng the mouth, compoeed 

upon tba me^oD Une, aod amda off latorally oE aoUd.homy jdeceB. 

ramified caeca, wbSa at the point of JuacUoa of a -With Angaillalafiuvlaiilis, Oasuria venaU 

tbe tno boillea of the ajdmU It dUatis Into a. atom- ctttarinf AscatU aGvmiRaia, bTetAofluialat das- 

aohfil cavilj- i aw fforrfnumB, Ido. clt. Hft. l, Ij/larie, oxi/ura, and ussMuioris, the aaofiitgm 



Ansd. Leap, laaaa el 



been Tegu^ by Basr (Nor. AoL Ansd. 

loo, oit. p. esa, Taf. XXXII. fig. I, B) uid 

» Tbe d^estiTe (oaal of Tiema^Oet Is usnany 



1 Among the Kemandes, and QatdiaceJ, Uiere 



ab,Google 



114 THE HELMISTHE5. ^ 109. 

tions, and which, terminates in a short muscular rectum. The proper intes- 
tine is of a brown, greenish, or dirty yellow color, which is due to its walls 
being formed of compact cells filled with colored granules. The loose and 
cellular walls, having very feeble peristaltic moTements, are surrounded 
externally by a kind of dense peritenemn, and lined internally by a very 
fine epithelium.'*' In some species of Ascmris, the intestine is leagthenod 
into a oaecum at its junotion with the ceaophagus.'"' 

§ 109. 

There are observed, here anil there, only traces of appendant organs of 
the digestive oanal. 

In many Trematodes, there are upon each side of the neck, two more or 
less developetl cords or canals, of a cellular aspect, and of a pale yellow 
color by direct light. They pass towards tlie moath, open perhaps into its 
, cavity, and have a, function, probably, like that of salivary organs.'^ In 
many Nematodes, two or four caeca extend from the oephaJio extremity 
along the cesophagns, and as they open distinctly into the oval cavity, it is, 
therefore, the more probable that they should be regarded as salivary 
organs.'* The same signification should be given to the coeoal appendage 
found in many species of- Ascaris, which extends from the constriction of 
the cesophagus to the beginning of the intestine. ''' 

Hepatic organs have been found nowhere but in the Nematodes; but it 
may be that the granular cells in the thiok walls of the intestinal eanal, 
take their place. 
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§ 110. 

Moat of these animals have a vascular system. The circulating liquid 
5a usually wholly colorless, and often containa vesicular or gramilar oor- 
puscles, wtioh are difficult to perceive from their delicacy and transparency. 
The circulation is due to the general contractions of the body or of the 
walls of the vessels. 

In the Aoanthocephali, the vessels have no proper walls, but are spread 
out, as has already been said {^ 106), in the suboEtaneous pavenehyma. 
There are two larger, lateral canals, which pass from the neck to the caudal 
extremity, sendiug ofE laterally numerous small canals, which anastomose 
■witU each other. A similar net-work is found in the proboscis through its 
whole length.''' These two canals connect also with the lemnisci, upon 
«ach side of the neck. These last, of which there are always two upon the 
«ides of the proboscis, passing from the neck to the cavity of the body, are 
usually riband-like, and composed of a finely-granulated parenchyma, 
which, like the cutaneous one, has a system of vascular canals.'^ 

In most species of EcMnorhynchus, this system consists of a main canal 
upon the border of the lemniscus, from which are sent off inwardly, nu- 
merous small branches. These last form the net-work which fills the paren- 
chyma of the proboscis. '"^ 

In many,**' the lemnisci are surrounded by muscular fibres, which, con- 
verging to the posterior extremity of these oi'gans, form two short muscles, 
which, in their turn, are blended with those passing obliquely to the pro- 
losoideal sheath. The point of junction is at a short distance from the 
place where they are detached from the subcutaneous muscular layer. 
Each lemniscus is constricted into a narrow neck at its base, which passes 
into the skin at the base of the proboscis. The junction of the cutaneous 
with the lemniscian vascular system occurs at this point, as is indicated by 
the contained liquid passing backwards and forwards, between the two from 

1 This vascular ayatem, tabsD by aiaay He^ nirAyitEhus ciavlceps, they are longer th&D th* 
tolDtheAoRieis fi>r a dl^fsllTe CAO&l, baa b«ea fig- bndj, and lie colled In its cavity- lu £chiJip' 

Tab. n. Bg. 10, UI. flg. 10, la, 21), sail Burou they are toeoid sad tetj short. 
<Bcl^iutrhyDchl atramosl Aoat. 3899, fig 
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the peristaltic actions of the body and the alternate retraction and pro- 
traction of the proboficia.'" 

In the Gordiacei, and Nematodes, no vascular system has as yet been 
found. Only in a group of species described as FHaria piscium, has there 
been found a riband-like organ concealed in the cavity of the body, and. 
traversed by a net-work of canals, which resemble th<Be of the lemnisoi of 
the Acanthocephali.'" 

§ 111. 

In the Cystici, Cesiodes, and Trematodes, the vaaeular system is well 
developed. Its canals have proper walls, the contraction of which pro- 
duces the circulation. In the first two orders, it consists of two pairs of 
longitudinal canals, which pass along the sides of the body and head, and 
intercommunioate occasignaily, by transverse canals. These four vessels 
open, in the head, into an annular ring which surrounds the proboscideal 
sheath; there Ib here, therefore, a completely isolated system.''' In tha 
Trematodes, this system consists of a contractile net-work spread over 
the whole body ; and in which are two larger trunks, which pass along 
the sides of the neck and b ' ""' 
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function, different trom that of the otheis. Thej L.omewliat resenblethe 
aquiferous system of the Polyps, Acalephs, and Eehinoderms, and like it, 
belong, perhaps, to the respiratory system. They differ, however, in not 
having openings which ooniraunicate outwardly ; but, probably, they receive 
by endosmosis, water absorbed by the skin.''* But anotJier objection to this 
view, is, that in this order there has been found nothing like blood-vessels. 
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CHAPTER VIII. 



§ 113. 

No orga is of secretion have been found, except in the Trematodes and 
Nematodes, In most of the Trematodea, there ia, upon the median line of 
tte posteciDr part of the body, a contractile sac, which usually opens out- 
wards,™ at the caudal extremity, and seldom at the posterior part of the 
back.* This sac is single,"^ bifurcate,''' or multiramose. In the last case,, 
its branches are spread usually oyer the whole body.® Its walls are qnite- 
thin, and therefore, it ia seen with difficulty when wholly contracted or 
empty. It contains a colorless liquid filled with numerous granules or 
vesicles, wbiah, during the contraetions, pass up aud down, or escape 
through the esternal opening.'" This organ ia sometimes so crowded with 
clear, solid corpuaclea, composed apparently of earthy matter, that exam- 
ined by refiected light, it has a cretaceous aspect.''' 

In many Nematodes, there ia on the ventral surface and at a variable 
distance from the head, a small oblique opening surrounded by a sphincter. 
In some species, two oanab pass from it and run backwards on each side 
of the intestinal canal ; and in others, thei-e are also two other canals which 
extend forwards in the same way. The use of the colorless and homoge- 
neoiK secretion of these organs is yet unknown.''" 
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OHAPTEE IX. 



§ 114. 

Although most of tho Helminthes propagate by means of genital organs, 
yet there are a few species whiah multiply hy fissuration and gemmation. 

Tlie_^ss!tr<i(ioM isalwaj3 transyerae, and differs from tliat of the Prott*- 
zoa and Zoophytes in the fact that complete iodividuals are not produced, 
there being only a separation of certain organs from the pei-fect animal, as, 
for instance that of the segments of the body in the Oestodes. This fissu- 
ration is complete or incomplete. In the first case, occurring in the Taenia, 
the segments are detached from the body, and continue to live independ- 
ently, without, however, ever forming a new individual.'"' 

(jemTnation has been observed in-the sexless Coervu/rus and Eckinococcus. 

In Coerairus cerebrtdia, it is incomplete. The buds are formed on the 
internal surface of the parentrvesiole, and never separate from it, nor 
become perfect individuals. They have only a head and . neck which pro- 
ject outwardly after the complete development. In Ecfdmxoccus, however, 
the gemmation is complete. The buds appear as in Coemtnis, but the 
young animals are sooner or later detached and &,0 into the liquid of the 
parent vesicle. When completely developed, this vesicle bursts, and they 
are set at liberty. That their development ooours in this way is shown by 
their hanging by a cord, which, like tiie tail of Cercaria, is inserted into a 
fossa at t£e posterior extremity of the body. Like this last, also, this cord 
subsequently disappears, and the young animal moves freely about, by the 
aid of its double circle of hooks and itiS four suckers.*^ 

§ 116. 

In those species which reproduce by male and female genital organs, these 
last are sometimes upon a single animal, and sometimes upon two separate 
individuals. The eggs and spermatic particles are formed after very differ- 
ent types. In all, flie oopulatory organs are extraordinarily developed. 

The Oestodes and Trematodes are hermaphrodites.'" The structure of 
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the genital organs of the first is yet imperfectly known; while that of those 
-of the seoond is well understood. The female apparatus of the Tremato- 
des consists of a germ-forming organ (ovarj), with its excretory duct; 
then, two others for forming the vitellua, which have also excretory 
■ducts ; and then a simple uterus with its vagina. The male apparatus con- 
sists of testicles with their excretory canals, an internal seminal vesicle, a 
cirrhus-sac, an external seminal vesicle, and a penis,'" 

The ovary consists of a round or pjriform "^ reservoir, situated, naually, 
upon the median line of the body,"' from which it is distinguished by its 
pale color and transparency. It is filled with simple round cells — the 
«gg-germs. The nucleus of these cells is the germinative vesicle, and the 
nucleolus, the germinative dot.'" 

The short and small excretory duct of the ovary opens at the commence- 
/ment of the uterus. The organs which secrete the vit«llus are two in num- 
Tier, of variable length, and situated upon each side of the body near the 
dorsa! surface ; they occupy either the cervical, the central, or flie posterior 
portion of the animal, and sometimes extend over them all. They are 
nearly always composed of ramified caeca filled with white, granular, 
vitelline corpuscles. By reflected light these caeca appear through the 
skin as a white, ramified, botryoidal mass,'^' and from each of them, pass 
•off inwardly, numerous excretory ducts, which reunite opposite the ovary 
into two common canals. These last approach each other transversely, 
.and form a single canal upon the median line, which, after a short course, 
opens at the bottom of the uterus by an orifice which is common to it and 
the ovary.''* 
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The neck of the internal seminal vesicle (T'esicwZa seminalis interhr), 
'^isoha.rges its coDtents at this same place into the uterus, through a special 
Vas deferem from one of the testicles. The Uterus commences as a narrow 
■tube, which may be regarded as a Tuba FaUopii. Its dilated portion, 
which has powerful peristaltic motions notwithstanding its thin walls, is 
throughout of nearly an equal diameter. It winds through a large portion 
-of the body and terminates in a narrow, more or less straight, muscular 
vagina, which always opens externally by the side of the penis,'* 

The testicles, of which there are usually two,'^ are generally of a round 
«r oval form,™ and located in the posterior region of the body, nearly 
always one before the other. '"^ They are transparent and colorless, and 
the filiform spermatic particles are extremely small and active.'"' The 
two Yasa deferentia open into the cirrhus-sac, which is perforated at its 
T>ottoin to communioate with the Vesicula seminalis exterior.'-'^ From 
■each testicle there passes off, also, a third Vas deferens which opens into 
the nect of the Vegictila seminalis interior.''"^ The cirrhuB-Soc is pyri- 
formlj elongate, or round,'"' and the Vesicula seminalis exterior is always 
situated at its base. This last is prolonged, opposite the openings of the 
vasa deferentia, into usually a very long, tortuous Ductus ^aculatorius, 
which opens into a tubular penis.""' There is one common genital open- 
ing for the penis and vagina which are usually side by side, and out of 
which the penis often considerably projects. ''" In most Trematodes, these 
two organs are located at the anterior extremity of the body, and only in 
Holostammti, and Gasierostomum, are they removed to the other estrem- 

^nbfE ure^lar. WilJi Manoslantuni jnutabilBt aaaacae a iDop-IIVe erraii^emeul, — their motumi 
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In the terminal, constricted portion of the uterus, eggs, yitellino cellSf 
and spermatic particles are often found mixed together. It is probably here 
tiiat the eggs are formed, their feoniidation occurring without copulation, 
and by means of the Vesiada serrmudis interior. The succeeding folds of 
the uterus contain already, nieelj-deftned, oval eggs containing a germ and 
many ritelline cells. Their recently-formed envelope b still colorless, and so 
thin and fiesible, that the periataltio contractions of the uterus give it a 
variety of forms. But in passing from the utei-us they lose this iesibility ; 
their envelope becomes more solid, — of a yellow and then a brown color ; 
and the whole, at the same tune, undergoes a decrease in size, due prob- 
ably to a condensation of their substance. The eggs of most of the Trema- 
todes have an opercular opening at one extremity. '"^ 

In the Cestodes, the walla of the genital organs are so very thin, and so 
intimately blended with the parenohyma of the body, that their structure 
and relations have not yet been well made out. 

With the exception of in CaryophyUaeus,'^ these organs are repeated many 
times one after another, having in the same individual different degrees of 
development. They are always most complete in the posterior portion of 
the body, being only rudimentary near the neck, while in the neck itself 
they do not exist at all. In the articulated Cestodes, each ring contains 
both male and female sesual organs ; and in their two Groups, the arrange- 
ment of these is the same ^ in the Trematodes. It is probable that the 
ovarii and the secreting organs of the vitellus are separate.'^' In Ligula, 
Triaenophorus, and Botkriocephalus, the uterus consists, exactly as in the 
Ti-ematodes, of a very tortuous tube filled with oval egga.'^' But in 

the po8t«r1of estTemttf of the Itodr. "Va poaltlon teront forni j they are oval and coTorlesa, and at 

tB ifuljtuted, even when the penis 1b Dot protruded, esah extremity have two papillae, wbiOh are grad- 

hj a small papilla. uaUr dereloped Into very loQi;, sluu-p append^ea ; 

with Oetobot/triumj aoA Poiyttorrmm, thera see I}ujard£n, Wat. Hat. d. HelmlnUi. £1. VIU. 

iB a ronnd nmsonlar sao oonoaaled direotly behind ttg. &, B. B> 

Chla openEiig, vliicli conCalna a cli-cJe of dolloate ^ With Carj/ophiitlaeusmutaM/iSf therelsenl^ 

hcH'ny rifae, the lover oitFcmmee at vhioh ajre alngi irrhus-Hae po th ilea I&0& t tl 

blfld and form a aupporC like a bowoet. Jlf er OBter or body aiHl fsoa eh caM ng 

(Beitr. lea, i^t. p. 21, Taf. Id. Og. ft, fi) hafl iee pen! oTte pi^iti-odpfl. 

I have ftrand eight with Po^tiimiioB ititrgem gme la of B us of 

viutn, and tbrty with Fo^alomam oceUa m be 

Th^ ma Is whdli nnk— — • — - ' 

WXhe^:gaDr UieTC 



vjoad, *lao very Inegnlar bodies of a ydloiv 

tanoa of Ihcsa enrBlopes- These bodiaB 
oQSt pKdnbly BEcreted by Che vallB of the be 
the 7^tafaUsjiii)stalninenheDtheovari 
he ■eeret^ orgsjiB ot the vlt^ra were Inaot 
a &£t the aubatanca r^ Uia envelopes woa d 
.... ■--- cereoelvii^ didr oaunioonlenta. "W 



Amphislomam stt , , „ , _ .. 

iatuntt actd ^^oamm paratlo^um, the aifge ara these Sa-m a single short aaoal fn the middle of Iha 

very Loj^, and In the last-named specdea thair ^s.- body. In this same placa are two CraneverSGly-. 

tremitiea are narroirei and teogthened Into a sptoal placed oviil Bacs, and whieh ate probahlj the two 

filam e n t, wherefijre one of Qisa a^s bos been taken ovaries. 

fbr a CesLlde and penla ^ sea JVordmaan Micmifr. Si !nLe nteHne oanrolntJons are generally In the 

Bfilc.Hft. l,p.7!^Tsf.T.TC,fie.l^.;s]aoCo£t, middle of Ihe body, and Then filled nith matucs 

la afaifcr"* Aoh. lS4a, p. 3*, Taf. n. f^. II. eggs, appear throngh the atin as a bronn tfaeMe ; 

The eggs or AtoniH lam Km vemtooium, and use Eaahriehi \ik. dt. Tab. I.U. (fiotkriocepha- 
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■J, 115. THE IIELMISTllES. 123 

Taenia, it is a resecvoir, composed of numerous ramified coeca, and inti- 
mately blended with ihe parenoh^a of the body.*^ The vagina is a nar- 
row, muscular canal, wMoh usually opens close to the penis by a special 
orifice (TWoa), ot by a conunon genital opening (Poras genitalis). 

It is difficult to deoide whether the testicles, which, always form the 
middle layer of the body, consist of a collection of intev-opening caeca, or 
of a single spirally-rolled tube. The cirrhus-eac with tte Fas deferem open- 
ing at its bottom, is always very distinct. Aa in the Trematodes, it has a 
Vesiada semiTialis, mth tt Ductus ejatndatarius and a muscular penis. <^ 
The contents of the different canals, the seminal vesicle and tho ejacula- 
tory duct, are always very active, filiform spermatic particles.'* The 
genital openings are npon the middle of the ventral surface, or on the 
lateral borders of the body ; hut in those species where the sexual openings 
are separate, they are lateral for (he male, and venti-al for the female.'*' 

The eggs of the Ceatodes, situated like those of the Trematodes in a 
spiral, pouch-like uterus, have also a similar stmoture. Their simple, oval, 
brownish-yeUow envelope, has also, sometimes, an operculum. The eggs 
of Taenia have a very different structure ; the envelope is colorless, and 
of a very variable, and sometimes quite remarkable form.'^' 

SS With most Taeniae Umiordepi of (bs cellular gilts, probi>scideua,rago!u3, and with rarat Toe- 



risceaC dirlaU™ with Tae-iia sffliom. are ve,y 


and usuiUlj' throngb a paiillla. With Tatnia 


tsa^y seen ; see Dells Ckii^e, OoiDpEndio dl 








M The cirrhoB-aao is either BhraC and psTBbrm, 


ot this aod upon the two Laleral bordf rs of eaoh 


«r Tery long. Wltb fery manj Taeniae, aa trith 


Begmcnt, and behind which new the geoilal or- 


acolecina, and aetl^era, Ox peija has nnmeroas 




ptobaiLy from their deUoaoj, jet I flo not tot a 


HLsC i. Helm. PL E£.-£L That of Taenia 




moment doulil tbeb- presence Iben, elna KlUiker 
(TaiiUer-s Amh. 1343, p. ea, Taf. Vn. flg. M} ha> 


brisaa : and aMordtag to DnJordm Qm. oik PL 
IX. B. aiO) fiiis S also Inifi wltb Toenio limma. 


Maor apectes of oJk genua produce oral eggs 


SBBj-TGryBllghl p«s8dre,Uie apannatlo pacU- 




whioh have a aimple hrmm aaOoge. Of an oval 


?.^'!r.-^.'!".ff3!!i.?l.'J^'l.^. ^» ' 





__ _. "Sbeaii OS Taenia amplUtT{eha,bif It- 

. „ „^,_._,, , __. .M^meiroT^ruiAa,aerpeatulut,aDd.terrata,am 

pentukUjtuidtillovua. Aa vlth the l^ematodeB, romKl.aodbave two oolorTesBenvdopefl] this tetrufl 

the BparmaUo panMea here oeaes to move when alao or the oval eggs ig Taenia aagulala, villosa, 

put In wsUr, and are tiriBted hito toopi.* V' ^Rien an aitea of tibiSE emehipesiriltbUiB 

BiWith Llfula, BothriaeephatiH nodotut, Toan&oiimiieggnitBijtliTiociyhalttiinflauiibut- 

latuSf GlaplBeps^ aiirBmv9, punclaius, and te^ f/rjrmia, proboaffideta. Taenia porota^ lancer^' 

tTwtema, the hro genital openlogB are situated tola, ocellala, aet^era, and leUurn. With Toe- 

on each ^e of llie ventrs] surface, wMle tbo peuls nia inflmHiultfiirBi'- ~^ 

prdmda ttcsn a spedal opuDli^ directly in front treml^ of t^ env«h^ . _ 

of the vulva i sseMeMi in 1818,1831, Taf. I. fig. and delicate appendage. Tv.. — 

1, 2, and Kiakfiahl, hw. olt. Tab. I. fig. b.  hUed. append^a eiist upon Ihoie ot Taenia 

WiUi BBlhi-ioctphalua panctaiiii, there ars mHabiUe, With Taenia eyoHjformis, the ex- 
two pairs of tJusa openings upon each segnenl, temal pyrlfbrm envdepe ot the eggs has, at its 
one under tbe othet, bnt in Bothriocepha/ue le-. attenuated extremity, two roundj bladder-like ap- 
tTf^terua, these are side by side. With Triaeno- nenda^s. I>ttjardtn (Hist. d. Helm. PI. IX,- 

18 upon the ventral sui^ce, f^ the penis upon have seen niajiy iMJier forms with the eggs of 

toe lateral border. WlUi BothriiKepkalvs /to- Taenia. The round and doBbly-enveloped e^s 

• [| 115, note 2S.] I have observed the de- years, by Blanchard (Ann. d. So. Hat. X. 184«, 

velopment ot the spermatic pEuUdea with Taenia, p, 321) and Van Beneien (Mem. Aoad. Bclglane, 



fllifonu— Eb.  

t [^ lis, note 2S,] The Ceslodes have been the 
ol!JE«M flf muoh catetul atudy during the last few 
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12i TirR HELMINTHE3. "Ji lib. 

§116. 

Iq the Acaathoeei>hali, the genital organs oecupy a large portion of the 
cavity of the body. They arise in the posterior portion, and are supported 
by a LigameTUum suspensorhim, which extends from this last to the base 
of the proboscideal sheath. 

In the females, there are neither proper ovaries, nor an uterus ; but in 
their pl'ice there are numarous ova! or round flattened bodies of consider- 
able size whi:,h float fieely in the liquid of the cavity of the body they 
have nn,elv-defined borders inil ire compose 1 of a vesicular granular 
subat<ini.e and aa f^^'' ire toiine \ within them they ni»y be regarded aa 
BO many loose ovanes ' 

When the eggs hive reached a eertiin size they fall fiom the ovaries 
into the civity of the boly At thii time they arc oio elongate hne 
onlv a 1 ngle envelope and contain both a vesicular and a finelj gianular 
substance but no trace ot a germmative vciicle They continue to in 
crease in wze and two new envelopes are formed about them "^ The 
muscular cauil which passes off from the imple vuha which is situated at 
the posterior part of the body, maj be regarded as a uterus. 

At the point where it is attached to the LigameTUum suspensorium, it 
becomes a campanulate or infundibuliform organ, whose borders float freely 
in the oavity of the body, and thus the whole is comparable to a Tuba Fal- 
lopii. The bottom of this bell-shaped organ communicates with the 
superior estremity of the uterus by a narrow, valvular opening, which 
presents a lateral, semilunar fissure. 

This whole organ is endowed with very active peristaltic motions, by 
which the loose contents of the cavity of the body are absorbed ; and while 
the larger ovaries are thrown out, the little immature eggs are returned into 
the cavity of the body by the lateral Assure, — the more mature ones only, 
reaching the uterus.'^ This uterus, which is of variable length, opens 
outwardly through a very short and narrow vagina. 

The males of Eckinorkynchus have usually two oval or elongated testi- 
cles, one before the other, and attached to the lAgamentum suspensormm. 



retnatkoUjIe arraqgemeot i 

to tmuOJeB, and eaoh nr ^ ^ .. _.. ^. . ... 

1 The ovBrlej i^ EcliinoTynBkut were Fonnerly rhynchus gifia form &n exception ; for the^ 

and to tbiB i9 dne the Tery inacoiu-ate Cfnres of aad, Uira tho t«^ others, hu externally oumbpri^fis 

tiiem b; ffetlramb Bod Cleguet Ooc. i^L). Da- noEdl lAnuie Hplnes. With Eaimirlnpulmi itru- 

jardin, however (UjbC d. Hehn. fL vn, tg. D, taonia, ^atrte, ongvalolKS, vid ;iri>tBU3, the 

6), perceived their true nature. external BovelDpe of the egga )}KflontB the peauUsr 



irksnchut riilniui, at gli 



btnprai cbe qiie«- 

lelbe Ligamtttttim luapei 
eb irf its exleut, 1ai^ graui: 



, wMoh, bQhiff subBeciaeotl/ delaohed, omiT^i 
'   "le liquid ot the cBvity of 



ADSt. f. 22, Sg. 1. g, &g. ttj WM Uie flrst to 
deni'Ibe It, irlthiiul hoivever oouvey lug the eurreci 

"-- ° .—..-. l^Tdack-a PbyaloL 

a confirmed ^nce 
J Dnjarim (Hist, d. Helm. p. 4M, PI. VIL flg. 
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They send off two las deferentia t th p t p t f 

the body, where, af ng y probably w th fl eck f n dd 

elongated vesicle (Fej ila e? I ?),theya p ! d t p la~ 

tory organ.'* The ] f m bodies, wh ti t fin ly g u- 

lar substance, and aie attached behnd the test 1 t th Vaadef ta. 
Their sik excretory ducts Bueoessively unite, ending finally in two which 
open into the uopulatory organ."' The penis is usually folded inward, bub 
when projecting outwardly, it is a muscular, oup-shaped appendage, whose 
fossa receives the posterior portion of the body of the female during 
copulation.'"' 

Tlie spermatic particles are developed after the usual mode ; they are 
filiform and very active, and quickly die in water, interlooping end 
twisting together."* 

The very adhesive, viscoiis, yellowish-brown was-like substance, often 
found about the vulva, is appatently the secretion of the pyriforni bodies 
during copulatiou. '"' 

§ 117. 

With the Nematodes, the genital organs consist of a long, simple or 
partly double oaeeal tube, which winds around the straight intestine. 

In the female it has the following parts t Ovarium, Tuba Failopii, 
Utertis and Va^ma; and in the male, Testes, Vas deferens, Vesicula 
semmalii aoA th ctus ^aadaiorius. 

With Tnchosoma, Trichocep/udus, and Sphaerularia, the genitai tube is 
simple in the females, and usually so in the males. But in Filaria, Asca- 
rts, Sirongylus, Splroptera, Ovyurts and An^uHlula the ovary F-illopi 
an tube, and uterus, are dot He In the femalei the ovary is the po te 
rjor portion of this genital tube and n ta term nalpoition aie smill ound 



* ( 5 lia, Dptc 8.] Pof Bome tut* 
the genllHllK of the AcwUiocephali, s 
(4no. d. Be. Sat, 1819, ill. p. 23; 
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120 THE IIELMINTHES. § IIT. 

cells; in tlie anterior portion, these cells are more numerous and begin to 
be eurroundcd by a granular vitelline substance, in which the primitive 
nucleated cells are etill seen; these cells therefore, ought perhaps to be 
regarded as germinative vesicles. In front, these eggs, which are of a dia- 
coidal form, are arranged in a row, or are grouped closely around a racbis 
which traverses the asis of the ovary. In the Fallopian tube, which may 
be known by its less diameter, the eggs become more mature, and, having 
been surrounded by a doable colorless envelope, pass into the base of the 
uterus.*^ This last is the largest portion of the genital tube, and is dis- 
tinguished by its well-marked power of peristaltic action. The vagina, 
which is distinguished from the uterus by its narrowness and its muscular 
walla, opens at very different points of the body. Generally, as for 
instance in Ascaris, Spiroptera, Strongylus, Oxpms, Cucidlarms, and Tri- 
ckocepkalus, the Videa, consisting of a transverse fissure, and often sur- 
rounded by a very remarkable fteshy swelling, is situated either a little in 
front of, or near the middle of the body; but sometimes it opens just in front 
of the auus.<^' The spei-m is usually so accumulated in the bottom of the 
uterus, that this is probably the locality of fecundation.'" 

In the males, the posterior portion of this tube is the testicle; another 
portion of it, which is short and constricted, is the Vas deferens, which 
passes into a dilated portion, — the Yesicula semimdis. Usually this last is 
separated by a constriction from the Ductus ejaculatorivs, which opens into 
another muscular tube (sheath of the penis}.'* At the anterior portion of 
this last, is a horny, oopulatory apparatus. . The simple or double penis is 
of variable length, and is protruded by the muscular contractions of its 
sheath thi'ough the external opening, which is always situated at the poste- 

has beea deBDritied. by £:ii»dM (BuntecA's Ph^s- Trickoaomii, ibis swelllDe I3 bo ntwclisd to the 
lol. loo. oit. p. 208), by Bagge (Diaaeft. de. au'on- vui™ as to tesomble a prulapsua of the vagina 

oacto, tomiri- (from aio pulmonary 

, Cueuttattat ele^antf cafna), and papUloet 
Siresg^lai ii^exni. "Em ef— * "■ — — ~' '- 



1313, p. 69, lat. Vr; %. 20). 
rochla in Vas  — ' ' 



Id, hava a point on dta Stroniles, 1839, PL II 
Or eitranlUsB by vbloh Hie; BiE attaohed the side ot the 



Jb very kmtf dnring a ceiiain perind dT develop- eiLfomity ; ^bile that oT AacoFis pancipara is 

mant, and 'me opposite end liaa many deep eulco- directly upon^lie aooe. 

Hm}e% MaKerV^^L 1884, p^^, Tnf. W. MiUler'i Aroh! 1343, ^ ^2. ' 

flif. 11. 1 Tor the male genital tube, see MayeT, Beitt. 

rs oral. Tat. I., and Cloqyiet, Anat. &c. PL I. Sg. e, PL 

can be n. flg. a. Ab yet I have observed on^ a few 

1 Tri' »xeptloDS to thia typical ^I'm with male Kema- 

ohoEepAaltu, there la a ehorb dlvniiouhun at each todcB. 

extremll^ of the egg. Sut lu Atearis dimiata, With Fiiaria aitenjtataf the posterior pordon 

tb&reiAatthlaBanie^dcea1angflbi^naled£lameot} of tbe Lestlcle is bifiircale, and with ^acorf? veai^ 

Bee Hfmsr, Bein. Taf. H. fle. 8, and EetUter, cularia, there are two moderately large coecal pro- 

io Malier'i Aroh. 1843, Tal. VX flg. 16-19.' longMiDos wWoh arise from the Veaicula semi- 

g-oni, Stnm^lui noduforis, and etriatui, the dtfertas. 

ril CDoaist of mideolated cells, nhicti are polyhe- mature ova are formed. Probably no bellsr op- 

dral from mntaal preESare- These increase in size portuoity 1b aS'orded to perc^ve that morphologl- 
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■§ 117. THE IIELMIKTIIBS 12T 

rior portion of the body.™' It has a great variety of forms, and from its 
raiicntJi arise two antagoniatio muscles, which are inserted at its base."' The 
bp( iJLdtio pai'tioles, wliioh are always motionless, have usually a cell-form, 
(II t least, are never filiform corpuscles."^' For aiding the union of the 
fi{.^ i during Gopuhitiou, the males have lobular appendages, papillae, and 
suckers, situated about the genital opening. Without doubt, &b spiral pos- 
terior extremity also of the animal, is oft«n used for the same pui'pose. 
Moreover, in many instances, there is secreted a wax-like substance in- 
tended to fiisten the two sesea together,'^ 

8 According lo Le/i/ond (Iw, iSt p. 30, PI. in. nndd wltli their nncleoH are fltsl femert ; after- 

titm^atlsnatyfitiiFtiaTjaatteiiiifUajnifieajo-cau- In tliii atute the teflticle etadJj »Bemb1^ En 
data, aJid aiioCher specfcE loimd la Idje Uior^io ovnr; Med with ^rmin&tlrQ vealclea ami e^gs- 



nearlr all Uic uUiet Kejadtua[4 tUc pciiis J3 duuljlt. "Vll-fia 2b) 

It iBVerf Imemth Agcant ac-ammaia, bTetit- Xt IsTcry prob&blatluU; Jlfiwer>ajweTtioD(N'eufl 

caudala, depreua, apiculigsra, snd. Strangytug tTnterauoh. aua dem GBbEota oec Anat -u Phj slol. 

jiar(bJofU«, batla verjBhcfft wltA .^eanf enf^ 1&42, p 9) that ho bad weu tlire&d bice spermjtio 

rut aitemiaiaj w^evo-cattdata, Spiroptera an^ Kalliker to regu?d these pyrlforrq crlEa aa ao mar t 

tturii, and StTsiigshis infiexai. Witb SpTraf- bunillea of filamenlBid spermatio particles But 

tcTaj tba tiro penlaes are of unequal lengtli, and uever bavo 1 aeon filameuts of tbJB luDd m the Ne- 

vt]tkAscariipmtcipoTit,bTevicatidata,v^tiAStTotl jDatcdes 

eytftg^ thera is ao additional bomj p]«ce bko a The prrlfi^rm ^permatjc partldoe oT Strongi/lus 

thirdpenia. nrtrioutoris^ whu-h Ldi i ih it iHannUe, aa well 

With nujBt HemalBdea, the peniaca are auloatai, as ihe rouii'i i i i i :, <r .is. 



rero, 1 have Kiiind thfise fonr muBoleB verj iMi^ ^ The lari^ cj4idal A all e o[ ti 
e upan tho pn^ of tdie KematudeB, Ma^ir, and tlio spiral tail of tiie male 
iltx.Xat L,aiid J>u/ariJin,.HiBt. d. Helm PI here tnUanced WllbTer; a 



a For the spennatt! partioles of the NematodeB, 


genital openbiK, and wltii Ascant vesialaris. 


see Bagge, IMssert. de Stron^lo, be, p. 12, 


andinflBin, I have Brand a copnlatoi-y sucker 




dii'octlj lu Staal of this opening. The male of 


spermatio piHticlM may be ensLj obaetved with 




Atcarii pa«cip(^a, where the parent-cellB are 


female dutb^ copulsUon, and tlie caudal .nlve of 


veiT large. In the posterior end of Uie leallolo the 


the mole StTongnlua tTockeaiia glues itself u 


'[^llT.nolcS.] The slatemont here madfilhat 








spermallc parUolea of ao Ascarit by fburs Id each 




rail, deaer«B atttmtlon itatalSa hlatohifioalrelalion. 




AMordbiK to my own ohaervaUons.the hislolt^oal 


ot iiciofterl, therefore, that four spermatic i«irll- 




cles are here formed in one cell, does not appear lo 


apennatk! parUole are eicaeUy anali^ous to those 


me Bdndssible, although I hate no obssrvatlonj 




npon the matanoe m qu^lion. H appears to me 


ot the sperm-oell divides or aegmente Ute the »itd- 


expbcable In this way ; the nucleus ot the parent 






Ihe spermnKll whloh has now atiamed a large alae, 


ation, Uiereby only lour daoghler-cella bring pro. 




anced. The nucleus ot each of these became a 




apetmatle paitide, and tbeee tcui partliiea passed 








fore, probablj saw four sparmatlo parMclsi in a 


IfflHicie is only a metainoriihoBed niioleus ot a 


parent aod not la a flaughler cell. — Ep. 
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128 THE HELMINTHES, § 118> 

The few obaorvatioDB hitherto made upon the genital organs of the Gor- 
diacei have shown that they are wholly tabular as ia the Nematodes, But 
their intimate structure, and the development of their spermatic particles 
are so strikingly different, that this point alone would justify their separ- 
ation from the Nematodes."" 

§ 118. 

With the esoeption of the Nematodes, and Gordiacei, the development of 
all Helminliiea, which reproduce by means of genital organs and eggs, is 
metamorphotic. A complete series, from beginning to end of these meta- 
morphoses has yet never been observed with any species. From the separate 
parts of it here and there which have been observed, there appear& the 
remarkable fact, that the embryos after escaping the egg, are not always 
ohaogedat theendof the metamorphosis, into individuals like the parent, but 
appear as iarya-like animals, capable in their turn of producing othei larvae. 
These last larvae alone, change into mdiyidualb which are hl<.e the patent 

This particular kind of transformation and development which le quitty 
common among the Trematodes, has received the name of Alternate Gene 
ration.^ Whether it oocurs among the Cestodes and ^.canthocephali, 
cannot now be stated positively, foi is yet we aie unac {minted with tho 
first period of their metamorphosis — the embiyo as it escapes from the 
egg.'^ In many Cestodes and Trematodes the embiyoa are deielopod 
before the eggs are cast, and in some of the last ordei they make their 
escape while the eggs are in the uterus 

The development of the Cestodes occurs as follows Aftei the disap 
pearanoe of the germinative vesicle large transjaiont erabiyonio cells 
appear in the midst of the vitellus which unieigoea h-«uration These 
multiply by division, increasing at the expense of the vitellus which in the 

Uiey cannot dlaengBBe Uienaelves (SieliQld snd budj- Th a/ ati ua 

Nathasiita, in megjaann'a Aruh. ISSS, I. p. 106, rjontalD a. . erlor y 

Tnf. III. 188!, I. p, 80, 69). With mBnj other Siera »t g (Uu d 

specied of StTongffbis, and ABcaritf IC la uoC i-an Among cgHfl^il 

Tbich VartK le, eome^mcB, the vary dlatluct liapnu Jng of Uie u d ^ i-i. e iwu mnre- 

0ttheDiBloaaudulTalT<i(MeUi(,l8l9,ie31,p. SI)* or lesB pr u I he ud 1 e>.aeoiity, 

111 Id th« ^i;eiiiu Mermia formoi i^ Dujardia and 1b inthout copulntory oi^^ana. The almple, 

 ' ' .-.--- ..-- y^ij^^ nQ^ (4^g round oolor ess eggs, are boimd togetlier ax the- 



Hf From tJie eaudal 

.h tl tht N<.inut Kle* 'l"ne eggB dl Bianoe ai a are a^poa rea 

-1 (DajardiH desTlhed ss Filariajtlai 



L llg. 4). 

r den ti^neroUoosffeoh"- 



""^.T ' 






ueberais 

184^ n. 


40, Q. 30, and In (Ttennann's An 
p. 302), which would lead one to c 
i^teiTiate generalion eUsts also wilh 1 


Irf'^t^ii 






. [5 m 


oeB) Por m 


ani letallB of Uie re 


the alterc 


iBling gencraUon of the Cestodes, 1 


^^mZ 


iive figoKB, see 


T(/>c(a,irithbeaiiU 
Leidg. A Flora and 


bold, who 


eenomflrmed moat thoroughly byS 
has trealed the auhjeci hi a moat co 


Fauna, So 


,, loe. cit 4 B. PI. 








Bd. 






KnUiker: 


s Zeltscll. II. 18M, p. 19a — lin. 
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end they completely replace. 'When tliis has taken place, there is a niasa 
of extremely small cells, whica, being covered with a delicate epithelium, 
form a round or 0¥al embryo, upon one extremity of which there are grad- 
ually formed sis small horny hooks. ^^ 

The embryos of the Acantbocephali are perhaps developed in the same- 
maoner, but they have only four hooks.* 

The Trematodes are developed exactly like the Cestodes, excepting that 
tJieir oval embryos have usually ciliated epithelium, and there is an oral 
sucker in place of the hooks.'"' 

Beside this first period of development, or embryonic state, there are- 
other more advanced or larval states, during which many Helminthea 
have been described and figured as separate species in the science.'* 
Among these maybe especially noticed two forms of the Trematodes — tJia 
cylindrical and the cercarian larvae. The first (the germinative tubes of 
Baer), form one of the phases of the alternate generation, and have a mora 
or less complete orgauiaatiou. In the cavity of their body, germinative 
corpuscles are formed; these consist of a vesicular, granular substance, 
and resemble eggs neither by their structure nor mode of development. 

These corpuscles produce larvae of a cylindrical or cercarian form, which, 
deprived of their tail, are changed into perfect animals which have genital 
organs; and thus the series of metamorphoses is terminated.'" 

3 For tbe embryonic derelapmenE Of Botkrioce- 'Vhoaa of Dittomujn ioneicolie^cvenotdM^ Atoa* 

K^. i«j. cit. p. aooj, DaJarUn (Aim. d. Bo. upSa, hava ao oi 
Kal, X. IMS, p. W, PL. I. &. Vf, &tao XX. IMS, there la BnoUieF 
p. SO, n. XV., aoll biB Hist. d. He'~ '" ■'" ■--■-- -' ■'-- - 
xn.), <™a KetHteT (Msiier'g Arch. 

which Uie watoid en 

those wXh are cb^nilailv wranged nlth the adult ot Treimtola lari>ae The HdmlnUi d<«xlbea toy 

Taenia.' Leblond i Viin H •■• K&t VI I'Ta, p 239, PI. 

tAB jet, irith Bchinorhsnchia gtgat alQne XVI fls ^)^= Im, lutlrimiw. ropatmilegjjaonlr 

have I aucc«ded ta llberath^ U)e embryos from a I&tt h I j 1 1 i h iia furmbig 

theegff by oooipresBlon. The fonf hookB of thaae th« etiin ilr imperffat 

emb^i|>sreBemIile,>>ythtirKirinBndpo^tlon,tboee fiorArio ittilmi pa- 

ayer, that the embryos o( aU Mthinorkynchiui Taf llii i i , i uli a Yuung 

havs tbsm i at leaat Dvjat^Iiii has not Foimd tbem Taeniti J J i i i il I lieie, if the 

triOi thise ot BskinorhyncAia traaaveram, Bikl Cyatioioan bt iiPLitnliuii !ih i ilhiwlca. 

Slabacaaaatui (HIM. d. Hclnj. PL TU.). It Is vary probaOle that they are impei-Ust Oes- 

S For the dnbiyaDlc deTelDpment ot Monoeto- Eodes whose ^oiLal orgariH are to be afLernarda- 

fnum, and Diatgmum^ see Siadold {Burdaoh^a devtHopeAj at vl'^CysHtercus faeciolalvSf wtiUs 

Kiys, Im. dt. p. 206), and Keuiker (MnUtr't the Eoflonta la which it lisea are devoured by car 

Arch. kc. dt p. flB). The ambryos wMch Bwun nfforons anImBls. Tiimia cTaittealUs is, per- 

ahauCUhelntuiuriahrmainBoCciliiitedepilhelluni, bapa,toCyelii:Bn»it/ascialari!,vbgC Bothiioce- 

and whlcti esnpe the egg while yet in the uterus, phalite nodonns is to Batla-ioeep/ialua satidus /■ 

have iwoa ohserred of Distomum hitmSj by JtfeJb- see CrepUn, Kot. OiiseLT. &e. p. ^- 

lia (Isl8l8ai,p. l«»)icrffl«(. '~ - -■ - ... _ ... 



RXV., aod bis Hist. d. Helm. PI, IX.- tiomltj of t 
 -UhktT (MiUer's Arch. IMS, p. 81, 3a6). 

M-Sa). " In thia tsligoiy 



an4 ffloftftio™™, by Jfantnuum aaA CrepHn bwn tanned by Stu 
(Ulcner. B^lr. Hft. 2, p. 13B, anil In Sirtci and (Ammna). They si 
ferMOer'i Bneydop. XXIX. 1837, p. BM); of par a^thjaJly upon S 
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130 THE HBLMIKTIIES. § 119. 

§ 119. 

With, the Nematodes, of wtich veiy many are viviparous, tlie embryos 
are developed wiftin the egg in two different ways : Either the emljryo- 

UDTementB (fiaer^ In Hie Nor. Act, Acad, Leop. aquatic, as af Libclhila. Agrion, Ephemera, sai 

germuiHUve utxtelea IBaer, IMd.' p SJ3, Tab ment. 

XSIX ) IhoH of Cercana tphemera, ue b)30 The faU development of tbeiB atgtjis, Cbs ddl- 

j^orta^rcazg arB Bimple and 0juiidric»l,ljutvei7 awaJlov^d by bli'ds aod other siiiiDalB, — beLo^ 
long and errimwd mrb quim ftohre uFTiBlaIno tberebv fnrnLalied wiUi inoce tcuTjer coudlUonB for 
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in whloh Ihej UVd. mia probable 








IBS iienr attain & per- 






ntharnto: 


ja™, they tail to re'lSx 



&.\ 



comparable to a ohonon or germinatita vesicle CoBtod 

Their larvae have alivays a tall, ivhlLh !> amipla hu obi 

(Cercona armata, ephemera, DUtimuan dupii- — "— 

aoBble (BMccpinias polyaiarphus) The move- ana uisiamvm wa j 

mend of Oils toll a» ver; slciv with I>i9f Dmum ^ Uie completion of the 

dvpltaatum, bat extremely lively and Tortlcal " but Bhgbtly inrormed 



same time jerlElng all ^ ._ ^ 

When the larvae arc developed, the^leava the drlc nurses. There arenon onlyt^^ isolab 

tbehrtliuametamcsphnei.ManTCercarlaeappeac onn obaervaUoos (fritgmann'a Arch. 1 

^ o-ii,.! ,, >,_., — hodlos theyert. p. TS. Tat. I.), each embryo oT Manosl 



aoknal enCcra upoh ita final metamorphosis. But d^id,germhiative tubeof JJuKomuTn^Jiu'^ico^m/ 

I h&ve a doubt whether it is there completed, for ace upon this, my Jahreaberlcht In ffiegmann'a 

noticed the ren]ii]-liB.b1e phenomena of repi-odnctjou rcproductJou to be oulj a peculiar fOrm of gemmU 

with Gyrodactylui as receoUy obeerved by Sie- painty or budding suited to aome utterlor, eccmxn- 

01&). JndlvldnBls are here deveUrped vivipoi-ously 1 ehall speak more fully on thia point and attempt 

SisbolA haa observed a mother In nhich was a under Uie name of ''AJlemation of Generatioiie " 

daughter and in this kat a ^aud-daB^hler, tiie la, when divested of ita paraphernalia, only a kind 

series being therefore three-fold. Iheae viviparous of Gemmtparlty. 

lodjviduala contain no sexual organa proper, but gee also for further details on that CBrlcua Bnl- 

.the new iudividual ia developed out of a group of mal Lencttchloridium pta-adoxunt, Fiper, In 
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nic cells present the same suooessive phases as in tte Cestodes and Xrema- 
todes, without Jlie appropriated vitellus undergoing any segmentation ; or, 
the whole vitellus aStei a complete segmeatation, is changed into an em- 
bryo.'" 

In hoth cases, tJie embryo has the parent's form. A muscular (esopha- 
gus and straight intestine appear in its body in the midst of the refuse 
vitelline granules; and thus the young animal attains its perfect state by 
simple increase and by the development of its genital organs, but without 
any metamorphosis.® 

from the few observations hitherto made upon the development of the 
Gordiacei, it appears that the embryos esactly resemble the parents."' 







nigrovenoaa, acumiaata, sjtocisa, osculat^t eooystfid and imp&rD 

H^iatOj and brtMicoudatOy Strtmgyhie aurica- tadea, aod in vhlah um^ imh^ °<.tB, jm fi^i mi g^u- 

And Sp/iaerularia hornM, Alter I hHd ulr^ady [norease in their ojata wtthoaB thalr genital organH 

noUced ChiB TlteUlna Hgnuntatlofi vlUi tlie Ne- bdiigdevelop«4IiilliaBUDepTcpoFti«i. TbuB,Clie 

matodeB (SuTdaoh*a Fhya. loa. ait. p. 211), tfliicli Fitaria pttcium an umetimea fi:iaiid rerj iajge, 

Sagge ^urC. loc dl.) dgiciilKd •er; taOj, vhllellieirgeDltaloigaiiBBreTBiTlKHedBielopedi 

KSmcer (ioo. dt.) attemjited to reoonoilc (t n-illi and these last ciD not proliablj itttin thtir perkn 

tii4 c«I14Iuory, by re^irdiuff tbs ceUs wMoh BlaLe, uqCiJ, aB wlQi Sothriocephaiia eoUtlu*, 

appear in the segmented, vitelline Biubules, aa the tbise worms have paned into tAhw aoima^ Pctf 

4iQbiTonls cells, aiKt In Chs miiltlplicaagn of Oie some reaaaa, I agree with Stematrnp (kn. cIC 

which hj BCgqientMioii, the envekiping TilaUua p. 113), who doubta that the Fiiaria piacium 

parttcipales. teconw, sa Jtfleacftcr haa afflrmed (foe cit. p. 2fl), 

i It appears that, as with the Trematodes, so hi a globular capiule out of which tbare aflenvacd 

iOtB Nematodes, a migration of tlte joung ptecedea appears ap aiUmaL at £rat rcsemblljig a Trema' 

'their completa deveLopment. tode, bnt which Duall; become a Telrarhi/n* 

111 Uie tiwhcn of the most dlflerent iDsectB and chua." 
Tartebrata, thare a» found amall Nematcdea S See Dnjardin (Ann. d. Sp. Nat. XVIII. loc 

16,i6)iipoi "   



h I have been able thncoBghlj ta 



Th^ oonld not get there eiaiept by a migratioiu researcl 
kmd of nurse of a Distomum^ containing peouliaJ ^rm, tf 



seemhigl}' reqnisite that the deielopmeoCal pro- Gairdner, Edhib. lUontlil]r Jonr. of So. M^, 

Bs Bhonid he more direct Eo. 1863. The auhJecMs one that d«eryea espeoiBl 

• [§ 119, note a] In i-egard to IWc«na jp^ attenUoo from HelmlDlhoIosiels- — En. 

^», the varioua reflearohsB upon its sUTiaoifl, t [5 lie. n«e 3-] Griiie l_Wiegma»«', Arch. 

sde m Bnelaud and Ainarloa, would show that It lUr SalurgeBcli. 1849, p, 358) and Ltidn (Proo. 

wing are some of the referancsa upoD this aub- the development of Gordius. It corresponds 

St: Owen, London Ued, Gas. April and ]>eoem- pretty closely with that of Jssurjs as descrihedhy 

•1, ieS6, or TraoBaot. Zool. Soo. London, IV., or Bagge ; but the embryo on escaping frooi Hie eag 

fokp. AnaL and Phjs. Art. Entotoa; Woai, is annul"Be wd tsntaeulated, and dllfei-B mudi 

mdon Msd. 6bx. May, 1836 ; Farre, ItM. He- fr,™ thi ulult form. Molhing is known Of the 
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BOOK S I X T u . 

TUKBELLARIA. 



CLASSIFICATION. 

§120. 

The Thrbellahia receive their name from the ciliated epithelium, wLiolt 
covers their whole body. Their fiatteced, or cylindrical, non-articulated 
body, is formed of a loose parenchyma, in which lie hid the viscera. Thft 
nervous system appears very little developed, and when visible, consists only 
of a cervical ganglion, from which there never extends a ventral cord. 
The muUiramose intestinal canal is always without an anus. The genital 
organs are either very much developed, or entirely absent,'*' In the first 
case, these animals are always hermaphrodites, and have copulatory organs. 

The Turbellaria have been shifted from one zoological system to another, 
but th«r organization has suf&cient peculiarities to entitle them to a special 
class by' themselves, 

Ekrenberg was the first to found the group Turbellaria; but he has in- 
chided therein many difterent animals ; and we are, therefore, indebted to 
Orsted, for a late revision of this group, 

ORDER I. RHABDOCOELI. 

The alimentary canal is simple and cylindrical ; the oesophagus, non- 
protractile ; locomotion, mostly natatcry. 



ORDER JI. DENDROCOELI. 

Intestinal canal dendritically ramified ; tesophagus completely protrac- 
tile; locomotion rep tatory. 



ab,Google 



Vl21. THE TDEEELLARIA. 133 

Genera : Polycelis, Monocelis, Planaria, Leptoplana. Eurylepta, Vlanoce- 
ra, Thysanozoon. 
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ADDITIONAL B I B L I O R A P H T . 

Beside the writings referred to in my notes, see the following : 

Schmidt. Die rhabdocoelea Strudelwurmer des suasen Wassers. Jena, 
1848. 

Neue Beitrage zur Naturgesch. der Wurmer. Jena, 1848. Erster 
Abschnitt, Turbellarien, 

Handbuch d, vergleioh. Anatomie, 1849, p. 294. 

M. S. Sckidtee, Ueber die Microstomeen, eine Familie der Turbollarian, 
in Wiegmann-s Arch. 1849, p. 280, Taf. VI. 

Beitrage zur Naturgeschicbte der Turbellarien. 1851. — Ed, 



CHAPTEU I. 



j 121. 



The whole body of the Turbellaria is covered with ciliated epithelium, 
under which lies a loose cellular parenchyma. In this parenchyma, and 
directly beneath the epithelium, there are found, in many species, particu- 
lar cell-like bodies, which sometimes remind one of the nettling organs of 
certain zoophytes, and sometimes esaetly resemble the prehensile organs 
12 
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134 THE TURBELLAIUA. '^ 122. 

of the arms of Polyps.'" These bodies contain sis or eiglit.or even more,, 
staff-like, colorlesa corpuscles, which are parallelly arranged side by side,, 
or curved a little spirally. With their further development, the envelope 
disappears, and they then remain free under tlic skin, but sometimes pro- 
jecting through it.'^' 



CHAPTER II. 



I LOCOMOTIVl! OKCAMS. 

§122. 

Although their parenchyma is extremely contraotiie, yet the 'i'm-bellaria 
have only a very feebly-developed muscular system. 

In many small species of the Rhabdocoeli, the parenchymal muscles 
may be made out ; and in the larger Plamiriae, when lie muscles are visi- 
ble, their fibres appear unstriated. 

The small Ehabdoeoeli swim by means of their ciliated epithelium, like 
many Infusoria, their bodies revolving on its lon^tudinal axis ; while the 
flattened Dendrocoeli crawl along like the Gasteropoda.'" Many larger 
species of tJie first order, '^ appear to float from place to place by means of 
their epithelium, thus really neither creeping nor swimming. 

H^a that tjBj- ncod not be SoBnribed. Aoourding cverrnhere mider the sUn of Dereitomum Itu- 

to OrjJfldth^aieuru4hi^edglaDdB Id the centra cops, Dugia. 

-■— ■--jhareparabrfiobodiMis'hhJxitTeooTiBhuiiay Qua£r^a^««, '- ■-'- ' --.--,. — ^...j-- 
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CHAPTKES Iir. AND IV. 

NERVOUS SYSTEM A\I1 ORGASS Of SEJISK. 

§ 123. 

The nervous system with the Turbellarla, is quite iDdistiiict, for it has 
not yet been observed io the small species, and in the larger ones its dis- 
position is yet doubtful. A double ganglion in the cervical region, appears 
form its central part, and from this nerves pass off in different direc- 






§ 124. 



Among the organs of sense, those of vision are the most developed with 
very many species. 

The red, brown, or black spots on the anterior extremity, two or  
more in number, are not always simple pigment cells,'" but may be regard- 
ed as eyes, for they have a cornea, — a light-refracting body surrounded 
with pigment, and a nerve-bulb.** 

As to the sense of touch, no special tactile organs have yet been found, 
but the whole surface reacts sensitively from the lightest contact; and this 
sensibility appears particularly prominent at the anterior extremity, which, 
with many Dendrocoeli, is furnished with lobular and other appendages.*^ 

1 Ekrmterg hns aeen two dlsconnectefl ganglia p, 31. With JWonoceKj, there m^ans in Tery 

vlth F&Hurria faotga (Abhand. d. Berl. Akad. remhrkaJile, lHlii£ compoaed oftvo «y«fl blende 

1836, p. 243). With oltier niwdiwitll, an with Into me, a^ Uie simple and apherlOHl ball or tt» 

Pl^noaeratargaaica/a,sitApeUiv>i^ tbeoe %va «yelfl nile^ acoordln^ bi fh-tled^ wltJi a tranepa^ 

gBi^ha are bleoded Into one ; at least, Che oegaa rent Titreoua body, la vhidi two DOdfcal «7Btal]me 

irb£tl Jkterteni hae here dewurlbed as a heart, hoB lenezE are bnried with their apiOf£ poiulipg in- 

eiaoUy the appearaoce of tvo united ganglia (loo. wards Que. ult. p. 6, M, Cat, L flg. 1, 3, and !n 

dt.ra[.I,ilg.8,TaI.n.fig.8,ni.DrlBiBl836,lM. the tesl, flg. 10). erX.il has diBanotlyaeen two 

TX. fig. 3, c. m.j. The U^ pnlsaHojis whleh tJila opUe nerves passinE laterally to tUs organ. It is 

author afflrmii to have here nhBerved, are pwhajiB, qiiite remarkable that niai one of the three inowii 

as£ArdnA«rf hassappo3ed(loc-cU.p. 24^,diK ti) apecleo, OiiMonocelis unijntactata, the eye Is 

the contraotJona of nrdghboring organs. Accordidg entirely withoDt pigment. JTArenbfrj- affirms that 

' -   - -'t p. 39), with JiiajiBTJo ioriB, he has observea with Po/sceI(f, many slar-like 

1 ganglion giies off two nerves, ganglia In the middle of the anlaHor pari of Hie 



whioh pass b! 

Tills donble ganglion, situated In the cervlcE^ 
Sm been danoQstrated l^ qaalrcjirgea (loo. 



of a simple pigmentary as 



of Phagocata grot 
from Flta-mia, sa 
BUudelwuniier,([C 
Naturgesch, der 1 



rt (B^tr. p. fa, Taf. 

_, _. _„. __^, auditory organ. Thatwtilch &rgted 

Is nigra, regsxAeA a vitreous body, la an otnllte. and his two 



sontraotUe ami aiit«TVLlfOtm append- 
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THE T1JRBELI.ARIA. 



CHAPTEK V. 



§125. 

With the two orders of Turbellaria, this apparatus is formed upon veiy 
different types. But in hoth orders, the location of the mouth varies so much, 
that it serves as the basis of genera, according as it is at the anterior extrem- 
ity, or a little behind it, — or, at the middle of the bellj, or a little behind 
that also. The walls of the intestinal canal are always intimately blended 
with the parenehjnm of the body. 

With the Ehabdocoeli, the mouth leads to a nmscular (esophagus, which 
is either an annular sphincter, or a longer or shorter tube, but which, in no 
case, can be everted from the mouth. The intestinal canal is a simple cae- 
cum extending from the cesophagus to the posterior extremity ; but with 
those species which have the mouth situated more or less posteriorly, it 
stretches forward as a coecura to the anterior portion of the body."' With 
the Dendrocoeli the mouth opens into a large throat, containing a protrac- 
tile and very movable deglutitory organ [P?iarynx). 

This organ, which can be protruded entirely out of the throat while the 
animal is eating, is either a tube composed of longitudinal and transverse 
muscles, or a collection of lobular and ramifted tentacles circukrly ar- 
ranged about the mouth. 

Its base is prolonged into the proper intestine, whose dendritic ramifi- 
cations extend over the whole body.''' 

Scarcely a trace of salivary or hepatic organs have here been found 
with these animals. ■'' 

agffl 00 the sjiterior part o( Ok body ot Planaria T18, Tab. XXXin. flg, a-11, and Dagis, loe. dt. 

.fenlacuIoCo, and EnryleMa CBmnta, aod upon XV. p. 1^ PL IV. Og. 13, IB), 

the acOk of Plauocira. With the laat, ttiey sup. fflie iexge end pILoaled (Ksophagna of Planaria 



• [ $ 12S, noU Z.) Wilh Phasooala (Planaria) 1 [ § I3i, noU S.] WiU (MiMer'a 

^aeilii, Leidg (EnceeHi. Acad, Hat, Sc. PbU. III. p. SOS) has shona that the hronoigh I^j 

1813, p. 318) fonod, Instsad of a ^ngle suoker, Ibe whole eitent of the iiilesliiie of J 

4»ealr-tbree,lnthe fuU-gnnro animaL These are composed el hepatic glands (Deadroci 

aJl protruded when llie animal feeds, but when team, FCanaria lorun, and n! J7a). — . 
not In use, are closely- paclLed l^^etber nlUdn the 
aiilmuL They all connect eeiiarataly fflEli portions 
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^ 126. TUE TUEBELLARIA. 



OHAPTEKS VI. AND VII. 



§126. 

As jet,only a very imperfect vascular system has been observed m the 
parenchyma of these animals. With the Dendroeoeli, there are constantly 
two principal vessels, estending along each side of the body, which give 
off many lateral branches and anastomose together at their two extremi- 
ties. 

This system has no central hear{-like organ, and the walls of the ve^ela 
not being contractile, the circulation is probably effected through the gen- 
eral contractions of the body.*" The contained homogeneous and colorless 
liquid ought therefore to be considered as a nutritive fluid. 

With the Rhabdoeoeli, the disposition is different. In many there are 
<ine or two vessels which traverse the body and loop at its extremities, 
irithout either giving off branches or diminishing in size. The movement 
of their colorless liquid is due to isolated vibratile lobules situated here and 
there in the vessels. 

This organization reminds one more of an aquiferous than a sanguineous 
system. "^  

Special respiratory organs are here wholly absent, if we do not regard as 
such the aquiferous system just mentioned. There remains, therefore, only the 
■conjecture that the ciliary epithelium upon the entire surfaee of the body is 
subservient to a general cutaneous respiration, by constantly bringing the 
water in contact with the skin, 

1 Diigij has desiribta aoi figured very com- dsl extremity, they apptoaSh so near to the oula- 

XV. p laft, PI. V. flg. 1, 2, XXI. p. 8B, PI. n. fig. they terminate there hy a hwp, or open externally. 

■isic. p. ia, Taf. L fig. a, Ta(. It. fig. 3) refers to the 1!3, Taf. I flg, 1) has flgMBl two p^ra of tooh 

vascular system ca Fianocera eargassieola and vessela vStli Gpratrix brfnt^Arodifuff, and vhLeh 

,peliiiBida, is probably, as seen ahoye, the central loop at the posterior extremity, hot Id ffont terml- 

— . .,.,._ — . — ^ DufFii ja theonly nate iodlstlncHy. Tha toembllii^ In tho lal«rlor i/ 

e seen with Ihe 'Deo- these TeeseU cbBerycd i^ Ekrmlia-g, Indioala 

fir Uie vessels ; nhUe flerlaliily the praenoa oS vlbrntUe lolnles, and 

EiDdL d. Berl, Ahad. which Orsted (loc dt, p. II, Taf. in. fig. 4S) has 

. 1^1. p. IS), and 6ra- dlBtlDoUy tOuDd la the TcsselH of iftiailamum 



obserrwwbo sfflona to 



Wlti Deroitomum te-anopl, Dug., I liaye whh!h this autlior suppoaca connect with Ihe 

1 tito hiterlwined vessels of equal me throngh- rjni i hnt this Is not so according to my o» 

GKtendlDg from the caudal extremity to the BerratlonH,* 
1 where they torm a simple loop. At tJie can- 
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388 THE TVRBliLLARIA. "J^^ 127j 128. 

CHAPTEU VIII. 

ORGANS OF SECRETION, 

§ 127. 

No special organs of secretion have yet been found with the Turbcllaria, 
althougli these animals, and especially the Dcndroooeli, secrete from their 
cutaneous surface an extraordinarj quantity of mucus. '^* 



CHAPTER IX. 

0BOAN9 OF OKNliKATrON. 

§ 128. 

The Turbellaria propagate by transverse fissuration, and by the means 
of genital organs. 

In the smaller Rhabdocoeli, which have no trace of genital organs, the 
transverse fissuration is the rule.''' It is, however, probable that at cer- 
tain epochs of their lives, genital organs are develoj^, aiid therefore, that 
they multiply also by eggs.'^ 

With both the larger Rhabdocoeli, and tlie Dendroooeli, the genital and 
copulatory organs of both seses are situated upon one and the same individual, 
so that they are capable of self-impregnation ; bat there is generally a re- 
ciprocal copulation.® This genital apparatus is very comples, and as the 
contents of its various parts have not yet been subjected to a careful analy- 
sis, it is not positively certain that the right interpretation of ihem is 



4»U-U]L6 budl^ of UiQ Deu^racD^ fa^ve any rdaliDa in all diractinna, wooLd leaa ub to iiJer that they 

Ut IMs B€£reCu]ii. prop^ale atst> from acci^ntaL divfaLoDB, to whLcli 

1 Bugia (Ado. &. So. Nat. XV. p. 169, PI. V. flg. thefr raloerable natnrs is oonalanllj Eipoaed.* 

wilh Dsroslomum leasops. 1 have been sWe lo .Eftrenierg- (AbhandL. d. BerL Akad. loo. oit p. 

toUow the Teiy reeular fissuration of Microslo- 178, Ta£ L Bg. 2, 3) aSrin to have seen OTarlos, 

m-a-ia Oneare, where each imseparated half of the testtolea, oopulalory orgaia, and eggs irilh Jffcro- 

hodybegantoliaLvoaBairijandthentheB&fonrpiecefl atomum UttBare, and. maoy othei allied Rhabdo- 

abo eaoh divided, andao fiDahy 1^ body appeared G3dU,BiiohsB Qyratria, Vortem, ■.nd StrongylO' 

irorked by Gerea trBuaverse funovs, Into «ghli alonaaa ; bat the details they have given are too 

dirisioDs. impra&ct to allon deSnUe oiinioia uson thla <a- 

contrary to Oriierf (lob. lAL p. JS), regard these not been conftmndea with the Eeiless lutrie which 

two meotiooed »peoie» u distinoti tor Deroslo- multiply by flEBOratioa hlie those of Medusae. 

wtTa teucopSf I>uff i, la without tbe reddioh browa ^ Ooltloa hoa oEt«D b^D ehserved with Plftnarla 

eye-dot« and thaprebeuaHeorfrarajWhiehfifo round aoA Meaoatomuni, and has been figured by Boer, 

with Microttomtaa Uneare, OtbU The wonder- Digit, and Foclte. 
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The following are the parta usually found : an ovary or organ of vitel- 
line secretion, which is double, and, extending into the parenchyma of lie 
body, opens by a common excretory duct into a large cavity, — a vagina or 
oviduct; a double testicle sends its seminal liquid, full of filamentoid and 
motionless spermatio particles, into the seminal vesicle through two tor- 
tuous yasa deferentia; to this seminal vesicle is attached a very erectile 
penis, situated by the aide of the vagina. There is a common genital open- 
ing, situated always behind the mouth, for the protrusion of this penis and 
the escape of the eggs. 

With Planaria, there are, beside, two special, hollow organs, with narrow 
excretory ducts, which open into the va,gina. Of these, one very probably 
secretes the envelope of the egg, while the other serves as a Receptaculum 
sesminis.'-^ 

§ 129. 

The embryonic development of the Turbellaiia is yet unknown except 
with the Planariae. 

It differs wholly from anything yet known with other Invertebrates. 
Many of these embryos are developed, always simultaneously, in one 
large e^; but it is impossible at first to determine their number, since 



begenitaJori 



BaeTf bud Qrsted Ccn. olt-)- Bat uia Interpmatlon laJran f« a p^iia, I M^ 

bere k17«l of the dUT^rflDt parGi of tliwe organs or gemiB, but alwaya onlf 

muat be muob chaoged. 717, to ipeak hera onjy from tbla I am IncUned to tl 

ofl tha ovariea and orblncti, an oaitaliily tho two cells groupal in Uie tuIta. 

KsUoka vWn iheir TBsa deferenBa, liaee I hata one ^g at a lima <s alwa 

a^ayi finml tJi oni fl Uad wLtb apedoado pardolea Ta^oa \ tbie is vers lar^ 

<k>].i^Tiib.XXin. flg. IS, a.bO- ThaCwoKtn- posited ntbers eocceal it in . 

jjail oHiala open into a holW, flart-Bhapcfl body not tmo, however, with . 

loloriM, the neck oE whloh ie oootinaona nith a and receives Tarlona org 

verr oootawitlle and erecttlo tube <Pen{>). Ihis not ret well determined, 

peola li In a otvity sopaiated by a septom from Aocordii^ to my own reaeai 



lab. YYTTTT fig. IS e.) hai 



catea by a epe^ oilftce, and i 
pnitmcLed throngh tlie comm 
Iliere Is, beside Ibe Intestinal i 



hoUow, iiyrilbrm organs, not blended together fta oopulatory pouch) upon wliieh are laterslly kiserted' 

Dugis has fignrea them, but distinct % one opens two osiflucts. The anterior orifice is (Or tlie pco- 

by a. Jong, and Uie olbo- by a sliorler asaH, into Uusion of die prolraocile penis.* 

* [ Ij 1^, note 1.] See, for many debnlls on (he spermatio particles of tlie Planartm (s lltUBunder. 

aeiual oi'gans of lie TuvbeUaria, and Uluatratad stood. Thay probably have not a halrjite turn ae 

Willi flRnrcs, Schmidt, loo. cit. {Pntoatomum, menttuned in tlie preceding note, bnt ape Ccrnaria. 

fnTien, Hyposti/iimm, Derujtoomm, Jtfeso- like; see i'oiitoi", loo. cit, Qiifltr^fiig'es, loo. dt. 

itomuni,Opiitiitaaia,Miv!Toatiimttm,MviToatii- Fl. Vm. fig. 5-9, and Schmidt, Die Ktmbdoc. 

mum, StesaatoJimni, SckUoiteiniim, Tyfhlo~ Btrudelwanner, So., p. 16 ; flils autiior, however, 

plana ; atcordias to this author, Dinophilui Mr. dfsorlbea thoBa of Opistomum palKdnm as some. 
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140 THE TUREELLAEIA. '§. 129. 

their otorion oontaina only loosely-arranged vitelline cells, among wtioh 
there is seen no trace of one or more germinative veaclea. The vitelline 
cells always contain, beside a finely-granular albuminous substance, around 
nucleus which has a nucleolus. Both the nueleuH and the granular sub- 
stance are shifted from one side to the other of the cell by the very re- 
markable peristaltic movements of the cell-membrane. After & time, these 
movements cease, the celt-membrane disappears, and the contents mix with 
those of other cells which have been affected in the same way : by these 
means, little collections of vitelline substance here and there are formed, 
which increase by the addition of other cells, — and finally are transformed 
into roundish, nicely-defined embryos which become covered with ciliated 
epithelium. From this time the embryos do not increase as before by th* 
external fusion of cells, but there is a muscular, discoid (esophagus formed 
upon their periphery, and through this the remaining cells are ingested and 
assimilated within the animal. 

Still later, the embryo, hitherto spherical, becomes flat and elongated at 
two opposite points; — ultimately, and upon the appearance of the eye- 
specks, it assumes exactly the form of the adult Platiariae. 

The size of the young Planariae depends upon the number of embryos 
developed in the same egg, for the smaller this number, the larger the 
embryos at the time of their batching, and vice versa. 

The cause regulating the number of embryos in an egg is yet un- 
known,* ''J 




*( End of 5 129.] Recent fmbryolOKieal stmJlea doc, StiuMnUrcner, feo..l>.nj bj .Jf ossii {Proc. 

all(^ plurality of eciisyas In n single egg. Tlie p. 436), who made the interesting oliseriation that 

so-callei egg in Uiese cases Is almoBt undoulitedlf the lafusoria-genera, KolpoSa and Poramiucfuin, 

an ovarian sac, In Thicharedeveloped many gecms! are onljlatvie ot Plaitaria; by Giriml (IHd. p. 

eDme of these genne piay pevlah, and the fsm^asa 3S8), and hy MOlleT iMaUtr'i Arch. 1860, p. 

o( Uioae remaining would give tJie appearance of 486). MMer has here some InterMting remarte on 
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THE ROTATORIA. 



BOOK SEVENTH. 
KOTATOEIA. 



CLASSIFICATION. 

§ 130. 

The body of the Rotatohia is covered with a smooth, hard epidermis, 
and, from transverse inoisiona, at least at ite posterior portion, usually ap- 
pears articulated ; while its anterior portion has vibratory retractile parts — 
the so-called rotatory organs. The very indistinct nervous system is almost 
wholly comprised in a oei-vieal ganglionic mass. The fully-developed digestr- 
ive canal lies iit the large cavity of the body, and its anterior portion is 
provided with masticatory organs, while posteriorly, it terminates in aa 
anus. Female genital organs alone have as yet been found with certainty. 

No one would deny that the Rotatoria, whose organiaation is so high, 
ought to be separated from (he Infusoria, whose structure is scarcely advanced 
ahove that of a simple cell-nature. One can be in doubt only as to their 
other and proper place in the animal kingdom ; — whether, with Burmetster, 
they are to be placed among the Crustacea ; or with WiegTnann, WagTrer, 
Milne Edwards, Bert/told, and others, among the Worms. But the choice 
here between these two classes will not be difficult, for, as will soon be shown, 
they differ widely from the Crustacea. Aside from the absence of a ven- 
tral cord and of striated mtuacular fibres, these animals have vibratile or- 
gans upon the surface of their body, as well as upon their respiratory and 
digestive organs — a structure not found with the Crustacea, nor with the 
Arthropoda in general. Their development is non-metamorphotic, and 
they do not have articulated feet when they escape from the egg ; while 
the CrUBtacea, and even those which, from a retrograde metamorphosis, be- 
come vermiform, have at least three pairs of articulated legs when hatched. 
On the other hand, they have, in common with most worms, an articulated 
body, internal and external vibratile organs, absence of a ventral cord, 
and, with all, the want of articulated feet. 

Although the uniformity of their organization does not admit of these 
animals being divided into orders, they can at least be considered as a sep- 
arate class in the great section of Worms. 
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142 the botatoria. § 131. 

Family: Monotrocha. 

Genera : Ptygura, Ichlhydiuvi, Chaetonotus, Oecistes, Conochilus. 

Family : Schizotbocha. 

Genera ; Megalotrocha, TiiMcolai-ia, Stephanoceros, Lacinularia, Melicerta, 

Floscvlaria. 

Family Polytpocha 

G-enera : Enleropha, Pleurotrofha Ht/datma, Nutomnmhi, Siffirkaffa, 

Folyarthra, Diglena, Triartkia, Eo'phoia Cydo^Una, T/u-ai m, Moiic- 

gocerca, EucManis, Scdpina, StepkaJiops, Squamella 

Family Zygoibocha 
'Genera: Rotifer, Actimtrus, Philudiiia, Noteus, Ami.im.a,, Bia'.hionus. 



BIBLIOGRAPHY. 
See the works already cited under Infusoria. 

ADDITIONAL BIBLIOGRAPHY. 

Besides the writings of Brigktwell, Huxley, Leydig, and others, quoted 
in my notes, see the following : 

O. Schmidt. Versach einer Darstellung der Organisation der Rader- 
ttiere, in Wiegjnann's Arch. 1846. 

Frey. Ueber die Bedeckungen der wirbellosen Thicrc. Giittingen, 
1848. 

D'Udekem. Bull, de 'I 'Acad. Eoy. des So. de Belgique, XVIII. 1, 
1851. 

See also the new edition of Fritckard's Infuisoria, given under Book 
first. — Fd. 



CHAPTER I. 

CnTANBOUa SYSTBM. 

§ 131. 

Nearly all the Eotatoria are covered with a sniooth,hard skin,"' which, 
is thrown into folds by the contraetiona of the subcutaneous parenchyma; 
at the anterior extremity only, it ia very delicate, and covered with, vibra- 
tils organs, which also move to and fro with the parenchyma. With many, 

I yrvh. Chnetoitotus. tni Philoima aculeaia, spines. With Noteus, AtA AKitraea, there are 
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the annular sulcations of the skin, partial, or over its whole extent, giva 

the body an articulated aspect.*^ Many others have a skin so hard and 
Btiff, as to be like a carapace.'^' 



CHAPTER II. 



§132. 

The muscular system of the Rotatoria is quite distinct in many parts of 
the body. There can at once be observed, distinctly separated from the 
general parenchyma, unstriated muaoles, of which some are transversely 
annular, and many others narrow and longitudinal."' The first, subcuta- 
neous and widely separated from each other, are usually upon the borders 
of the segments of the body. The second, divisible "into dorsal, ventral and 
]ateral portions, arise from the internal surface of the skin, and are inserted 
at the cephalic or opposite extremity.'^ 

The posterior extremity of those species which move freely, haa two stiff 
points of variable length, which are moved as tentacles by two cylindrical, 
or clavate, caudal muscles. Some have long, movable bristles or pedicles, 
by which they row along or move by quick leaps. '^ 

§ 133. 

Tbo prominent characteristic of the Rotatoria is the retractile, vibratilo 
apparatus at their cephalic extremity, known as the rotatory organs. By 
these, they swim freely about, revolving upon their axis, or, when at rest, 
produce vortex-like motions of the water. The form, number, and arrange- 
ment of these organs varies much according to the genera, and may be 
used even to characterize families. 

The rotatory organ is either single, double, or multiple. Often it con- 
• sists of a disc, supported by a pedicle of variable length, upon whose bor- 
ders are successive rows of regularly-arranged cilia, the motion of which 
gives the appearance of rotation to tbe disc itself. This apparent motion 

^ with Cottochilim^ Megalotrocha, Zacinuia- cleaof EtiEhlattis triifuetra ikre traney^a^ strl- 

d Sl^liaim^f^a tall la Cranayeiiely ianalhienihaii, p. 162, T^. LVn. &g. 3). 
,„ji..,..~i ^iBinady Bpedeaotf^ S Jor file nmsclea of Bia Br'-'--- ' ' — 



p.«. 
3 Uany RotaCorlft iiae theii taaStl i^Doeni lis a 



piora, not ocb' tbs emidBl sitnmlty, bat the nhol 
budj, LB f fsouil; Bt^menT^, and <apable, &spi 
eislljr &t Oa posterior aitrGmiij, of bSiig intnsBiL 

S A 5oM carapaoe, like the Bhetl of Dapknia, it along In a ioechJIteraBim^ udiig lis mouth ai 

ftmndwith BrocWimm, .^nuraea, iVo(eiis, Su^i- toil aa Biukers. PolyarthTa has many bmidlea 

ni and Eunhlanit. brlBllH upon tlie Bides of in body, wMoh It uses i 

1 The nmedea are smooth when at rest, but nhen oars, TriariiTa has under the throat and at ti 

soDlTMled, they appear more or less dlslJnolly pU- poaterlor extraniiy ot the body, long sUf! brisUe 

caMd transverHfly. The aaaertLon of £Sj-e«6frg artloulateft with Ihs body, and by Bhioh tbeae a[ 

Is theielbre lemarkaUe, that the longitudinal mus- mals oao leap like a Ilea. 
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is qnite remartable with those species whose single or double disc is not. 
creaulate, but entire.'^' With those whose organs are more numeroiis, but 
smaller, this appearance is not observed.'^ 

With Floscvlaiia, and Stephanoceros, the rotatory organs have quite a 
different form. With the first, there are five or sis button-like processes 
about the mouth, covered with very long bristles ; these bristles produce 
usually but very feeble motions, and rarely give rise to vortexes. But Ste- 
vhanoceros reminds one much of the Bryozoa, for its rotatory apparatus con- 
sist* of five tentacle-like processes covered with vibratile cilia™ The rota- 
fflvy organs differ, moreover, from the ordinary vibratile cilia of epithelium, 
in being under the animal's oontro!, — that is, moved or kept at rest, at. 
will/" 



GITAPTEllS III. AXD IV. 



§ 134. 

Notwithstanding the transparency of the Rotatoria, and the distinctnessr 
with which their organs ai'e separated from each other, yet their nervous 
system has not yet been made out with certainty, for their bodies are so small 
that their peripheric nerves elude the microscope, and their principal nerves 
and ganglia eannot be distinguished from the muscular fasciculi, the liga- 
mentS, and the contractile parenchyma of the body. 

It appears certain, however, that in all, there is, as a nervous centre, a 
group of cervical ganglia, from which pass off threads in various direc- 



1 Conoehilus, Philadina, Hnd Aclinuras. uliltirm body found upon most BoteJnrla, Bud la 

2 iftiiatfno, Ifalommata, Synchaela, and Dig- Uic neok ot Hyiatixa seiila, and A'otommnto col- . 
lena. larts (Ahbaiidl. &. Ba], Aksd, 1S30, p. iH, Tat 

e See Ehretibergf Pie Infua^natUen^iLen, Ta£ VIIT. 1833,p. ia9,T&&IX., aDd,!DielDfDslul]stMelv 
XLV. Chen, p. SS6, &c.). Besides thle ganglion, he has 

1 According to Ehretibergt there are, at the basa meutiooed vith Hydatina, Synihaetat am Dif^ 

of each dlium of the rotatory otgsos.maoy Btrialed iena, many olbera aauered ammgh the Mitorlor 

muBoles, whioh, acting antagonlaldouiy, produce Vaa part of the bodj, and connecting with the cerebral 

moBon (Abhaaai. d. BerL Aiad. I3B1, p. 3t). one bj nertouB fllamenE Ijkeinse, with EntBT- 

But ndlher Dajarditt ffnlttaolrea, loc. cit. p. oplea. Hud iiiii • ^uli'mntalii, Jul Dteieiia, h9 

120), bBB been able to perceive this apparatns, whichja. ii iUn,andgoto 

tile diaoa ate situated, appears to be deslined cn^ lotbeseiiii i nlii», smgle or 

for the proiruaionaod retraoUon of the rolalory donbk, li I I ' i il ganglion, 

orgami.* 'ri'h J>o I ri arua QH« 

I ESrenSerg-, to whom we are indebted for our Inru^oiiiLliiHLw.-i i ■,■., ^i ,il i I'saipKaatX 

chief tutornuiiron upon the neiTous syaleni of these the oeriuu- =j"tiiii of lli" UiinuUna, is hei]^ 

*[§ 13B,noteil.] Doiis (Aon. of Nat. Hist. 18*8) long and filiform, of unitntm thiokneaa, and not 

of the U5081 short vibratile tmd, coverii^ tlie inte- slowly moveii, being spread oat by the oonlrsclila 

tier of tlis allinentary tnbe ; the other extremely subslancs of the hibes of the rotator j organ. — Ett. 
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ii 135, 136. 



§136. 



Beside tie sense of touch, apparently located chieflj in the rotatory 
organs and their tentaculifovm processes,'" these animaLi have also aa 
organ of vision. Usually this consists of a single or double eye-speok 
■upon the neck; and sometimea, though rarely, of three or tour red specks- 
upon the forehead,'^ These specks are usually very small, but nicely defined, 
and covered by a kind of cornea. They are situated immediately upon tha 
cerebral ganglion, or are directly connected with it, by nervous filamente,*''' 



CHAPTER V. 



§136. 

Tlie digestive apparatus is well developed with the llotatoria, and has 
the following parts: 

The mouth opens intfl a muscular pharynx which has two horny, masti- 
catory organs, which move laterally upon each other. Succeeding this 
pharynx is anarrowossophagus of variable length, which leads to a stomachal 



(Ontltno, Sc,, p. SS, flg. 82, B.), Is fOundca, nn- 




ioubl«llyj^«pirsupi«.»ltton;«id'Dotup<mS<*. 


3E yjsusl organs fliifusoi™, p. 681). He snp- 




'*"Tlirrtbra«\Bdtaoot ConosAiiM haa op™ IB 


tHe aduK Indtvldual ; but this oljectlon wilL appea* 


oontrOiIBnr oylMilcsl proosBsoB, lemiljmUng usu- 




sUy by H bilatle, and quite rueinblli^ aaffiaoBS. 


true oT cectBiii paiaaltlc CnialBoeH. AtallevonU^ 
Ihe BmsM oQular doffl ot ConsoWiBj, Jloi(ftr, Bist 


The two or four ttylea pridiicUDi tiom tbe Stout ot 


ajnidiMte, t» prabsbly of Hie same datm^e. 


with a solid oipsule, and appear m me wholly iit- 






ftteol from ttH A^Ki maaws of nd pigment 


whlob EArejtteTg has erroDeoualy laken Ibr eyes 



three, sua irith SfuomsZ^Jtmi ) wWe the red dots which Ehrenlierg (Die InrusLoiiEthie 

JTgdatiaa, Eatenplea, Plsgarat TMiicalaria, oben,TBf.LI.LIII>LTL)hegfigiu'ed vlth/Toron 

and the adnlt Ftosoutorioe, hkra none at all. jaatajnrcipata, aunoSneto liaiiica, CgclBgleni 

J Ela-tnlierg, who was the first to renard Ihese and Soaphura, lead one to snppoBS that Ihej ai 



e 'of^'wJ 
* [ 5 IM, note 1.] Qoase (Ado. Nat. IIIaL 1860, p. 



' Cut, Omi lliese parts belaog 



uiid Bntwickelungageschfchte cojiatiniion of the parts, and from the impoBslliMIr 
Ua, in SielPoW and K!tUilicr's of making anythlug else out ot them, unless in- 
p. 45T)dP8orlbeaB.ver; peca aeej^ organs are to be named MOotfling to om 
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dilatation. Tiiis dilatation is contmuout, into an intestine wlnoh. oj ens exter- 
nally by an anua, 

Theinouth ia always between the rotatory org'sn^ so th'it it leceivea 
what ia drawn in by their voitn^l action, — the animal awallowmg or re- 
jecting the particles at will ® 

The pharyngeal masticatory apparatus is round, and composed of two 
jaws having one or seyeral teeth, which aie brought to^ethei laterally by 
the action of special muscle? < 

Usually these jaws are formed of two knee-shaped divisions {Processus 
anterior and posterior). The posterior division gives miertion to the masti- 
catory muscles, but the anteiioi teiminates with % tooth " or is a multi- 
dentate apophysis.'^' With some whioh have this la&t aiiangeraent,'^' the 
two jaws are formed of thiee hoiny arches and noted foi their stiirup-like 
form. Two of these arches (Aicussupeitor ani mfprior), form the arched 
portion of the stirrup, pointing inwards while its base is formed by the 
third arch [Arcus extermis) pointing outwards The masticatory muscles 
are inserted upon the inteiioi arch mt move agiinst each otier — the 
transversely-arranged teeth passing over the other two. 

With the multidentate Monotrotha and Zy^otiocha, the pharynx rests 
always in the same locality but with the umdentate Polytrocha, it can 
move up and down, and even be protruded through the mouth. In this 
last ease, the teetb serve aspinceis foi the seizure of food. The intestine 
usually traverses the cavity of the body in a straight line, rarely loop- 
intf* and is lined throughout with cilmted epithelium. 

From the etomacW dilitation to a point neai the anus, ita walls are 
very thick. The walls of the stomach and intestine are formed of large 
«e'ls with a colorless nucleu and which as they contain a brownish or 
greenish granular substance aie of an hepatic natuie. 

With most species, two ciei.a nrely mtie with thick walls and lined 
with ciliated epithelium, open on the light ind left of the beginning of the 
stomach. Their walls are also compo ed of large cells, which, as they 
difier widely from the hepatic ones by their colorless contents, may perhaps 
serve the function of salivary glands or pancreas.''' 

The term Kectum has been given to a short and terminal portion of the 
intestine, which has thin walls, capable of being widely distended by ffeces. 
Its orifice is excretory not only of the fseces, but also of the contents of 
the genital organs and of the aquiferous -system — and may therefore be 
regarded as a cloacal as well as an anal opening. It is nearly always at 
the base of the caudal extremity. 



I The tentaculiAirin, tavuori/ orgiaa-ytSltiiliaiia- 






Bnl 11 IB collea, eBieclallr wim those wUoh are 


Shretaerg, Abhandl. d. BecL Akad. 1382, Tst. 


euolosal ia a carapace, aa wldi TaticoloTia, ami 




MeUccrla, aSaa, Here Ok bdub Is tar la Iront. 


XLV.flg/U.i. ' 


' These Wo panoreaUo oaeca are Deatly aiwt^a 




present, beh« -«nttag only ™IU| .Dioe .peole. oT 


Abhaod. d. Bert. Ak«L 1831, p. 46, Tat IXL IV. 




9 FleMrotTooha, Furcularia, and mans speciea 


Dislena iacjistris, there are, besides these caecs 
nhlch are long, atMched to tha Btomaoh many 




tBffdaUrui, JNic*(onis, Salpina, Anuraea, 


emalter BSOH, which ore ooh>rle» and perhaps al 




Ibe eame imtute. 


and Dfeleaa. 








CgnncUfus. 






short pancreatic once ot Uie same localitj ; see 




Ehye«birs, Alihandl. d. Bfrl. Ak-d. 1831. Tat. 
III. and. Cle InrusioiHlhicrchen, Taf. L. LIV. 


OoD, ioi tiiOi Phitodina, On iDlratJne is uf equal 
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§*§ 137, 138. THE ROTATORIA. 



CHAPTEK8 VI. AND Til. 



§137. 

As no Banguinecfus system has yet been founcl with the Rotatoria, it must 
be admitted that all the organs are bathed directly by the iiutiltive liquid 
which transudes through the intestine/'' 

§ 138. 

The vessels observed with the Rotatoria belong probably to the aquiferous 
system, whioh, from its atnioture and limited distribution, must be regarded 
as of a respiratory nature. In most specie, a straigbt and riband-like organ 
is seen upon each side of the body, which contains a stiff, tortuous, vasculi- 
ibrm canal. At the anterior extremity of these two lateral bands, their 
canals connect with many short lateral vessels which open into the cavity 
of the body, — their orifices being fiarnisbed each with a very active, vibra- 
tile lobute.<" 

These lateral orifices have the appearance of pyriform, or oral corpus 
cles, in the interior of which, the vlbratile lobule, produces the aspect, when 
its motions are diminished by pressure between plates of glass, of a small, 
flickering flame. 

The number of those organs varies with the species, and also, it would 
appear, even with difi'erent individuals of the same species. Usually there 



fottn OTe&nB In^ bodr of tlie ButaJuriA, aiulnrliicli 

_,-.,-, „-.--- ^ -- ,. ,. _-j-_ E/a-mlftrr ^1^^ Biao referred to the laii^lu&nii 

<AaD.d.Sc Net. XVn. 1S42, p. 201), aa& my- system. But, eqsBl^ well might the; be taken for 

self. nmsoalar ^Aeicnli, li^umeots or nerres,* 

nje ao-calleCl annular veaaela eoclrcltn^ ihe body I Ekrenberg was the flrat to poiitt out these 

«r mODj- spores at regular aiid LVide distaocea, and vLbratil« argaaa,and de^gpatHl tliemaa the inter- 

chen. p, 41^), are aat coDQecteA by Jongltudlual AkaS. ISS3, p. 1S3). 
-vessels, ere undoubtedly only ibn traasverse snlca- 

'[5 137, note I.] Dalr^niplc (Phil. Trans, or appenfllces, wliose tree eitiemiliee are direoled 

1.846, p. 3a*) has dBBCi-ibal wilt Aaplaashna towards the Interior ol UiB animaJ, and nre aflCcted 

BriehlvielHi nbat he regards as a. p^cuLlair clr- by b tremulons, apparent]/ BpinU modDq, like the 



their belnf tubes or vessels), arranged, fromAbove The lags are frnto eight to twelve, or even tnent 

4ownw»rdB, In curved or semldrcular form i sym- in nmnber, vflrjing in difi^ererU: Bpeciiuens,^ I 

metrleat Then viewed in front. These filamenta, tbioke these organs fn!£l tbeir funcUen by the c 

above and below, are Interl^ed loop-like j ^rltile lated tags producb^ currents in the fluid nbii 

the chord of &n aro, unitii^ the two looped eslrem- These obflerv&tloiis are curious ^nd deaerye fu 
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148 TUB ROTATOEIA. '^ 139. 

are two or three on each side, and sometimes tiiere ire from five to eight 
pairs,''' but rarely more,'*' 

The lateral hands approach each other at the posterior extremity, and 
tlieir oanalfl join in a common, higUy-coDtractile veBiole with thin walla, 
which empties externallj its aqueous contents through the oloacal open- . 
ing.w 

An orifice, situated usually upon the neok, and sometimes pedunculated, 
serves probably to introduce the water into the cavity of liie body. This 
watflr enters the aquiferous system tliiough the lateral vessels which fioat 
free in thia cavity, and at last is expelled through the oontraotile veeiele. 
In this way, a constant renewal of water caa occur, and the opening upon 
the neck may therefore be pioperly termed a respiratory orifice or tube.''' 

There can be but little doubt that tbe rotatory organs also, have a respir- 
atory function, for their surface is covered with thin epithelium, and their 
cilia produce a constant change of the water. 



CHAPTEK VIII. 

ORGANS OP aBCRBTION. 

§ 139. 

Some of the Rotatoria secrete a gelatinous substance, which, hardening-, 
forms the ceils and tubes into which they can partly or wholly withdraw 
themselves. The organ of this secretion is yet unknown ; but the secretion 
appears to be derived fixim the posterior extremity, and especially from tha 
cloacal opening.''' 

the number of these organs Is reinavkaWe ; eac^ With AcHnwits, e^ieptionaWy, a rimpte rea- 

£*reKisr^, Me iDTotioMlhierehen, Tal, ilix. L. TuSiooinrSa, and SfeiioErfa, Uieia are two in tha 
- "renftewwaB tbo f '■ ■'   

natoransta to Chew _. . 

  1 bnt he regarded them 
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GHAI'TER IX. 



il40. 



§ 140. 

Althcugli it is certain that the Rotatoria propagate only by genital 
organs, yttLfl ly jt well known. These consist of a 

single or il bl t ! f bl 1 gth, situated upon the sides of 

the inte 1 1 h p te i of the cavity of the body, and 

opening to 1h 1 1 ca y th gh short oviduct. These ovaries 
never d 1 p I t f w ggs t t m The mature oggs are always 
oval and m d 1 by pi Id loriess envelope. They contain 

a, finely 1 d lly 1 1 ss t llus, in which there is a distinct 

gerininat 1 My pec gerous, but a few only are vivi- 

parous. <• 

It would b t lly pf sed th t th animals, which have such dis- 
tinct fen 1 g 11 h 1 th f the other ses. But as yet the 
most mil t h h f 1 1 1 i t t them. It is therefore doubt- 
ful wheih th m 1 ar h m pi d t s or of separate sexes.t '^ 



iB of Ehrinberg. Wilh FhHodiru 

le tubea, the the easily qf tl 



■g (DiB Intu8i™8U.lml,cn p, 483), 



parenahyma of Ibe Imdy la of a 



njTu, Uiey remain ghied to the do&CHl parent tliron^h aa orifiw neac llie cloacal opeo- 

Pbiindiaay the ymii^ are on^ii halched ^ A^mlUbg that thtre are here male genital 

avlty of Uie pateut&l body, and are, jicqohI- or^aaB, the respiratury tul>e upon.t^o neck of 

cape h^na the bcdy of the parent throi^h passage for its eaiHnaioa from the body of the 

I iiantlng— 19 probably correct, since, In Uie In veriftcatl'on of this obserTallon It may be nen- 

311B Aphides, where the processeB of reprq- tioned that Brighttuell obaened the actual ooilus 

occur likeniae hy a kind of gemmiparily, between the eexefl, &nd Goase (loCr cit. p. 22) haa 

.re^ according to my observatluns, no ovl- witneaaed the deTelopmeut of the malea A:om ttie 



rnalea with the Rotatoi'ia Is due to BTightvrell Bpeclmeiia he observed Bingu 

(Anu. Nat. Hlat. Sept. 1S4B) who haa po^LJvely auB^rered preclaely to K^lliker^i 

ball the Blie of the female, being also of a diKn'ent " They had a, pyriform head al 

fonu! it ia exceedingly tiansparent and easily eludea diamelsi by which they vece atta 

obsetvalioo. The testis appesied es a round ves. of the body, and an appendage 
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150 THE ROTATOEIA. "^ 141- 

§U1. 

Thsir cmbi'yonic development occurs, as in moMt invertebrate animals, 
through a complete segmentation of the vitelluB; and the embryonic cells 
then appear in the segmented portions. 

The newlj-hatched embrjo has already rotatory and mastioatflry organs, 
eye-specks, &c., and the general form of the adult animal.t '" 



I which then nith rery flue, tUcklf-set imrs Be box r^arded 

It WOOLS be wboUy BiKiiuEdoRS Uiat Ihew ao[- aLthm^ii ElveaHrg (UbandL d Berl Akid 

maie ahouM oaoBbMly secrete aperm darmg Ibeir Ihd^ p IH, and, Die Infualonatlilercben p ^Ifi)^ 

irhole Ufa. One nouUl thereTore wholly aaaent Ut has taken this Tilloua envelope fer an alga of the 

ttie doubta of Dajardin (Infuaoirefl, p. 6S7), upon geauB Hy^ocronit. Bnt Ihese ylUoua envelopes 

this vlen of EhTenlierg, and some uonlradicUons have always reramded me of the maeaea of apeno- 

iaia which tJ^a last has fallen upon this anl^ject, atlo parUclea ]□ the teatldea of leeohes wiA vrhich 

have been nodced hy Dof/ire (Add. d- Be- Nat- bave beeo fl^pired by HerUe as whitlah Felt^Uke 

STU. 1342. p. 199). KolUkeT haa alas fiun^ht ^nbnlea (MltUer's Aridi. ISSB, p. dSi, Tat. XIV. 

thie Tiew unfcandca, ajid has Bought to remove fig- 6. a). 

the donbta by a search after tbe apermaUc parti- {AddUtonal iV^gf e.1 Kaaiker (Heiie Selin'^. 

dea. He regards as snoh, with MegiUttriKha Henlischr- VIW. Taf. II- flg. SI, a.) having aloce 

a^Ao;^aDuranff, the iieculiar trembling bodies which figured the apermatle particles of NagfUotTQcha 



Id the cavity of Uie body, el 
' -' - pL'ylfOrm body, K 



of the eras, witti Megalatracha 
le Not loc. dt.). It whdlj csoapod 



maphrodlliein of theaq 



charaetcr of the spermatic particles of the Itotatoi'ia these d Megelotrocha as desciibe 

la quite bitereatiug, as It may perhaps throw socdq But bealde this ordinary mod^ t 

light on the paalttou of these anlmfile hi the animal tbey have observed another which 

Schmiil (Veigleich. Anat. &c. p. 263, note) nating ^ga. Their otoaeivations th 

Hit. ^ p- ^TI) has given ysose of JjaijiMlaria aa aentatlve in tiie bud-IIhe egga of 

cominnal of a nuclear body trom which radiate AjdiMes. — £d. 

many taila, like tbeae p^Ucles with tbe recapoas. t (5 111, note 1,] KsUiker's 

Bee Taf. ZYIl. flg. a — fiD. mentioned on Megixlelrocha, has alnoe lia 

t [End of 51*1.1 We a™ hiaebted to Leyiis firmed by Leydig (Isis, 1348, p. 170) w 
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BOOK EIGHTH. 

ANNELIDES. 



CLASSIFICATION. 



§ 142. 

The Annelidbs are distinguished from all other wonns by their ventral, 
ganglionic cord, and by their anmilated body, at the two extremities of 
which there is a mouth and anus. They resemble the Arthxopoda, but at 
the same time differ from them in having a completely closed vaseuiar sys- 
tem, and in wanting articulated, locomotive organs. The epithelium of 
their body is not ciliated except where it covers the external branchiae. 

The Nemertini, which have hitherto been classed among the Turbellaria, 
belong more properly to the Annelides, since their body is more or Jess dis- 
tinctly articulated, and its parenchyma closely resembles that of the Hiru- 
dinei. Moreover, Uie power which many of them have to divide sponta- 
noouely into many segments, is another af&nity with various Annelides. It 
will therefore appear proper to unite the Nemertini with the other Anne- 
lides in the following manner ; "' 

ORDER I. AFODES. 
Body without bristles. 

SUB-ORDER I. NEMERTINI. 

Posterior extremity of body without a sucker ; cephalic extremity often 
provided with lateral respiratory fossee. 



1 Knee Kstliier (VerhanrU. d. Scbm fa. neWrf. 




1; IriMle in ia*T, htm 


OeaeUsch. m Chur. KH, p. m aM Qaatre- 




iDlmala sbould be cUssEd 


fasM (Ann. d. Be BU. VI. 1B4B, p. 113) haya 
pubUabKl theit reaeerchea on tba amlimy of 




l.anaOiMtbBjrapecialLji 




1,8b- e-ti,* iKKly a <^>^« 
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Meekdia, 



SUB-ORDER 11. HIRVSINET. 
Posterior extremity of body provided with a sucker. 

Oenera : Branchwbddla, PisekcHa, Clepsine, Nephdis, Haemopis, AvlacO' 
stomum, Sanguisuga, PoMobdella. 

OEDER II CHAETOFODES. 
Body provided with '^■■''^'Ipii. 

SUB-ORDER Ih. ^V.^BRlCim (ABRANCHIATI.) 
Body without feet, 

<3enera : Chaetogasier, EiKhytroeus, Ndis^ Lumhricvlus, Euaxes, Saenii- 
ris, Lu'^h'ric'us, Sternaspis. 

SUB-ORDER IV. CAPmBRANCH[ATI. 

Body provided with, feet; branchiae situated upon tlie cephalic es- 
tremity. 

trenera ; Siphonostomum, Chloraema, Amphicora, Serjmla, SahcUa, Am- 
phitrite, TereheUa. 

SUB-ORDER Y. DORSIBRANCHIATI. 

Body provided with feet; brancliiae situated upon its segments. 

Cenera : Arenicda, Ammotrypane, Ckaetopierus, Aricta, AricineUa, Cir- 
ratulus, Peripatus, Glycera, Goniada, Nephtys, Alciopa, St/IMs, Phyllo- 
doce, Hesione, Lycastis, Nereis, Oenone, Aglaura, LumbTtnereis, Eunice, 
Ampkinome, Sigalion, Folynoe, Aphrodite. 
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XVm. 1852, p. 328. 

Memoire sur I'Embryogenie des Annelides, Ibid. X. 1843, 

p. 153. 

Leydig. Zur Anatomie von Piseicola geometrica mit theilweiser Ver- 
ffleichung anderer einheimiseher Hirudineen, in SieMd and KcUiier's 
Zeitsch. I. 1849, p. 103. 

Anatomisches iiber Branchellion and Pontobdella. Ibid. 

m, 1351, p. 315. 

Leidy. Descriptions of some American Annelida ahranchiata, in the 
Jour. Acad. Nat. So. Pliilad. 1850, H, p. 43 [contains many anatomical 
details]. — IHu, 
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THE ASNELIliES. 



CHAPTER I. 



§ 143. 

The skiD of tlie Amielides consists of a very thin, non-eiliated epidermis,"* 
and a more or less compact dermis composed of solid, but delicate fibres 
obliquely intertwisted. 

The iridescence and often splendid colors of many of the Ohaetopodea, 
are not due to a pigment, but to an optical effect produced by the reticu- 
lated union of the dermic fibres. 

But the Apodes, on the other hand, owe their many colors to a pigment 
net-work and cells. Usually the epidermis is separated with difficulty from 
the dermis, but with many Capitibranchiati, and Dorsibranchiatt, the oppo- 
site ia true. With the Apodes, the sliin is closely united witli the subja- 
cent muscular layer. 

With many Dorsibranohiati, the skin has filiform or lamellar appendages 
sometimes so much developed that they overlap each other like scales.'* 
With some Chaetopodes, there are, beside the bundles of locomotive bris- 
tles and hairs, numerous appendages of this kind covering most of the 



CIIAPTEU :i. 



I AJID LOCOMOTIVE ORGANS. 



§144. 

The muscles of the Anuelldes, although highly developed, are never stri- 

The whole body ia enveloped by a subcutaneous muscular layer divisi- 
ble into three sheets : an external, of circular fibres ; an internal, of longi- 
tudinal fibres; these are the moat developed. Then a middle one com- 
posed of obliquely intertwisted fibres ; this is less distinct, and sometimes 
entirely wanting.* 

oorered sith cilialM epiUieliuin. drif edCBeschreib. brisHea and haics ; wiUi Jphrodite acaleata, these 

d. Flsttvuriner, Ux. clt, p. 77) bowerer, affirms hBits are eo llilcklr see that tbey coutxtd tbe bscli 

tbU Uie bod; of the HemerUnl Is proilded nith b; n klod at Mt. 

vibTsme oiLiB. Snt this la to me improbable at 1 The middle muscular sheet is fOimd ^Ui ths 

leMiwiOiibelarBe speciesof Bori(M!a,J¥enieMes, Htoudbiel Euid Lumbrtclnl! see Brandt andffol- 

yroot. See addilional note under 5 142, 'But Willi the HemerUnl It is wanllM) see 

Polynoe aquamata, they ere very sasily de- 
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^ 145. THE ANNELIDES. 155 

With the Apodes, this muscular envelope so closely ombracea the viscera,, 
that iJie cavity of the body is made very small. But with the ChaM»po- 
dea, this cavity is larger. 

With many of the Branoiuati, the muscular fibres form distinct fasciculi 
— eo that instead of a common muscular envelope there are loagitudiual 
and annular muscles distinct from each other, '^ 

With many Chaetopodes, the internal surface of this envelope BeaSs off 
annular muscular septo into the cavity of the body, at the junction of the- 
segments, — thus dividing this last into as many chambers as there are 
seguients; sometimes these septa bind the intestinal canal so closely, as to 
regularly constrict it.'" 

§ 146. 

Besides the common subcutaneous muscles, which produce the vormica- 
lar motions of the body, there are other groups : 1st. Toe the auxiliary 
locomotive organs, and 2nd, for many other organs. 

1. The Hirudinei are distinguished, as is well known,, by a suek&c situ- 
ated at their posterior extremity, which contains both circular and radiating; 
muscular fibres. This sucker serves both to move and to attach the body.. 

All the Chaetopodes have short, horny stings {acieidi),.a,ad long bristles^ 
(setae), united in fasciculi of various forms, which they use- as fulcra, 
when Uiey creep, or as oars when they swim. 

With the Branchiati, these organs are most fully developed, and are n^rly 
always situated laterally upon a double row of fleshy knobs ; and those cJ 
the two inferior rows may oe regarded as rudimentary feet. 

The Lumbrioini have short and usually 8-shaped stings which are ar- 
ranged in many rows upon the belly, and may be wholly withdrawn int» 
the abdominal cavity. 

Beside these last, Nats h^ also a row of bristles eaeh side of the- 



1 laUTbl l^erfl. Sea for the biiclDl theaUngBimofteudetAchedlnteriulj'i&DiK 

les Df Uis BrnuchlsU in gen- folUjigbito thE WT%ii(lhebadr IbsiuUiereCauglb 

er&l, AiIMtV, De BepyFO et Nerelde, p. W, Tab. masBra irbioh are glued togedier In- > rlBnos sub- 

n., and in tt» Saneig. SchrSt, Inc. cit. p. 02, Taf. aCanca lodgsd In Uie postabir diainben et the 

IV. Bg. 6 ! also Orultt, Znr AoM. nod Plij*il. A. body f see Bqffm^ir, De lermlbiu qnlbi " 

Eiemenwamier, p. 4. et seii. Inc. dt, lab. n. hg, 3, and tn HHegvuam'i 





«htah are lodged OBnally VEricus kinda of libriold 


embrace closely Uie dteeaU'e canal, as In ium- 


iriCKS, Saielia, Serjnila, and Ennict, Ihere are 


para^tes, liavc been laten by Mmligre (pbeerr. 
BurleaLonibrles, in the Mfin. dn M«9c™l.p. 




thrnugb whicb the content) ot Ibe cavity ot Ibe 


246, flg. 6, 6, E) for Ihe eggs and fletuBcs of Uia- 




Lntnbricini. jtfoiren (li«. .dl. p. 196, Tab. XXV.- 


1 Tlie BtlngB and bristles of ths AbrandilaH, 


XXtSL) has gone even further, by Bklng these' 


upon whose various fonos see Ortted (Conapectua 


aUnga for Ihe cbrysallds, and tli^ endoaed vibrios. 




fbi tiH embryos of Uiese animals. 






are esaliy lost acan use, Init are as eaafly repro. 






otUieaeelanenlarypara Tbe fibre i> Dot tran*- 


mate Btmclure of the mosolea of tbe Annelidas has 


veraelj Biriated, and la composed of a shiictiLrelesa. 


been carelWIy stodiea Hjr Lendig (SieboM and 




s:flUi*er'.Zeii«h.I. 1W9, p. 103) upon Pijci- 




coll, CUpaine, liepAelii, and olbcr HimduicL 


13-33. 


Tbe mosoulBT libra la here developed as In tbe 


Bee also Holsl, lie alinct. Muacifi. in gaiere et 


hiBheranimalioutof laige nadeaied cells srrangea 


aniLulat. Draaeulis In specie, Diss. Dorpate , IS^a. 


in roivB, and Hie adult fibre often sboKs the relics 


— Ed. 
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156 Tlli; ASSELIDES. § 146. 

With the Branchiati, these organs are often of a oultrate, lanceolate, 
or sagittate form. Often too, they are denticulated, or barbed upoa one 
or botb of their sides, and sometimes they appear articulated,'^ These 
stings and bristles are moved bj a special, muscular. apparatus, consisting 
of many short muscles which arise from the internal surface of the cavity 
of the body and pass obliquely front and behind to the bases of these 
organs. These bases project into the cavity of the body, and as their fas- 
ciculi are surrounded by a common membranous sheath, when all the mus- 
cles contract at once, these organs are thrust out; but they move in va- 
rious ways, when the muscles contract separately. The other transverse 
muscles which pass either from the median line of the belly, or from the 
anterior and posterior parts of the body, and are inserted at the base of 
these organs, retract them anew into the cavity of the body.*^* 

2. With many Branehiati, there is a group of longitudinal muscles at 
the cephalic extremity, which, arising from the internal wall of the ante- 
rior segments, act as elevators and depressors of the cesophagus,™ as well 
as retractors and protractors of the fasciculi of the cephalic bristles and 
tentacles.'" 



CHAPTBU III. 

NERVOUS SYSIEH. 

§1«. 

The nervous system is highly developed in all the Annelides excepting 
the Nemertini, 

The central is distinctly separated from the peripheric portion. The 
first is usually composed of a row of ganglia, joined together by nervous 
cords upon the median line of the body. 

The most anterior ganglion, and which in some respects may be consid- 
ered analogous to the brain of the higher animals, rests upon the (esoph- 
agus, although the rest of the ganglionic chain which is situated on the 
median line under the digestive canal, may be regarded as a ventral cord. 
This cerebral ganglion differs from the others in its larger volume, and 
appears to be the product of a fiiaion of two or more symmetrically-arranged 
unequal-sized ganglia. These ventral ganglia are of uniform size, although 
not always of the same number with the segments of the body. 
Strictly, each of them is composed of two ganglia blended together either 
very perfectly, or veiy incompletely. The cerebral ganglion is joined to 
the first of the ventral chain by two cords which surround the oesophagus 

a For the Dearly inexlausUble variety of form 3 a? « Rttthki, ne Bopyro « Nereiile, p. 81, Tab. 

colttaW, J'l^csoI^Ii^'u^ Twipons oT de" p. fif* and Or^fJAuises, A^st.' d.^i^elten 
fence, Bee Audoain aid Milne Eitm'ds, Olasaifl. Nsld^ In the Nov. int. Acad. XI. p. 240, Tab. 

draltd, OraiUaalle Annulnia mil ADnulaUciuu 4 AphrodilK, Nsreu, and Arenicala. 
nanJisoriuD CiHupixtiie, bac. I. PI, t, li Amphilrile, and Siphonoilomum. 
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laterally, thua forming a ring (the tesophsgeal rlug) througli w!\ich the 
cesophagaa passes. 

§i«. 

The histological elements of the Dervous system of these anii lals, are 
arranged in the following manner : '^ 

The central mass of the nervous system is enveloped by a fibrous tissue 
(JVejfri&wwna), of longitudinal and transverse fibres which are often covered 
with speoial pigment eel la. 

The nervous cords and filaments are coraposec! of extremely fine, primi- 
tive fibres, between which in the ganglia are situated various-Biaed cell-like 
ganglionic globules.'^ Some of these primitive fibres pass from the cere- 
bral ganglion through all the ventral ganglia, while others pass off 
from the central ganglia to the peripheric nerves. Many of the ganglionic 
globules of the brain and abdominal cord are remarkable for their longer 
or shorter prolongations which may be traced even into the root? of the 

§ 148. 

The nerves are given off usually from the ganglia, and rarely from the 
intergangi ionic cord. The cerebral ganglion sends off nerves to the organs 
of sense in the head, and to the labial, probosoideal, and masticatory organs 
about the montl, Itfl development therefore corresponds exactly to the 
more or less complicated condition of the cephalic estremity. 

The ventral ganglia send off from each aide usually two or three sym- 
metrically-arranged main nerves to the muscles and skin. 

It is with, the Annelides that there have been found the first traces of a 
vegetative or splanchnic nerve (Nervus splanchnicui). This consists of deli- 
cate filaments which are distributed upon the intestinal canal, with here and 
there enlargements, and which anaBtomose,somedirectly with the roaophageal 

1 Our knowledge ot Uie liitLmats iliiiolura of (ta Biid YenuiiL ganglia o( Itie leech so regiitnr tuifl 
oervons Bjstsni uf the AnneMea ia hs jel based Bymmetiical as Brranjreraent of the ganBhonlo 

HebBhoia, Oa fabrics BvBtemaUa neriDii ererle. responded exactly S3 ts number, volmne and pod- 

bratomm dUsertado. Bad. 1B13, p. 13 ! Hanno- ttoiii seern(en!in, loo. dt p. 308, lab.Vni. flg. 

frer, BedierDhei miDTEiBeDiirqueB but 1e ByeC^nto &Z, &a- Thia symmetry moet ^ppeiu' highly astoa* 

nerreux, CopeutaBgue, ISoi, p. TS; WiU^ Vorldu- iahiug. 

t«e HHttaelliui): ulier die Struktnr icr Qsngllen s These prolongatlDns give the gsi^Uonlo glob- 

und den Urapmng dep Nerien bei wlrbeUoaea ulas a. clavKte aspect, as atoeaiiy seen aod flgnred 

btT^, B«ob&clJtaiig eioer au^Ueodon, l^aher iiner- Y.^'^ 7."'). 

iLULDten StnikUir des BeelenorgiuiB bd Ueneclicii Tnrther researoha must dedde If these prolon- 

und ThlBTED, hi Om Abhaadl. &. BerL Akad. isa4, gallons an really oantinuons ffilh Uie prioiiUve 

p. 720. Tab. TI. flg. 1 1 Md faientin, Veba- den neryons fllirea, ai HelmhoUz (loc, cit. p. IS), and 

 VILL ' ' ''" ' oaiflfnl researohM.'has never eeen any Iraoe of a 

3 FBtentin declares Uiat he has seen in the brain oJavated or pedimralaled ganglionic globuie.' 

' \ ^ 141, note 3.] Thl9 alleged relsUan of the Ltydig, an eiceilent obserrer, confiim! Uie gea- 
elementa of the nervous lisiue is a p<nnt ot no little eral rlsn- hei-e advanced of tlia direct connection 
lilalol4^(iCBJ importance and I ahaU give tt a epc^al of the gangUonle globole wllil the iierTe.tDbe ] see 
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158 THE ANKBLIIiES. $ 14S. 

ring, and others with the eerebi-al ganglion bj means of other small gan- 
glia near tlie cephalic extremity.''' 

With the different orders and sub-orders of the Annelides, the nervous 
system has the following modifloationa : 

1, The Nemertini differ remai'kably from the other Annelides in this 
respect; for their ventral cord is without ganglionic enlargements, and 
composed of two separated cords, one on each side of the body, which 
«cnd off, right and left, lateral, branches along their course. These two 
■corda arise at the anterior eitremity in two ganglia blended together above 
the oBsophaguH, which represent the cerebral ganglion, and send off many 
SQervous branches in front.'* 

2, With the Hirudiiiei, the ventral ganglia are much fewer than the 
segments of the body, and are bound together by two contiguous cords. 
The first and last of these ganglia are remarkable for their size. The first 
sends filaments to the lips, the second to the caudal sucker.'® 

Tie Splave&nk system h composed of a small ganglion situated in front of 
the cerebral one, and with which it is connected by two filaments. By its 
side are two others, which are also small and connect with the cerebral by 
.delicate threads. All three send branches to the oral parts, while a deli- 
cate filament goes to the inferior surface of the intestinal canal, and repre- 
isents an inner splanchnic nerve.'*' 

.3. The ventral medulla of the Lumbricini consists of two nervous cords 

I Braaitt, Bemcrlrai^en flber die MuDdmi^u- B gee Srimdl ami BoJieJurg-, Med. Zool. 11. p. 

mier BingewBias-aeriren det BverKbtaian. Leiudg 2M, Tab. XXIX. B. ISanguieuga medicinalif), 

1635, p. 87. Bod Lio, In JtflUter't Arch. 1835, p, 423. Tat. XL 

-" •.-•— - - • — • -"- — ^ W(PiieieBlageom,etta). Warmer haa found 



He iSA seea parUoularly tira paJrs uT cephalic Taf. I. tig. 3). He sav bere the veatnl gan- 

merrea arise from Che cerebral goD^Jkoi. One And ' ghe uniled iy a Hingle oord nhioh BendH oft 

Ihe larger of these is principaUy dlatrlbiUM tn Che frcm eoeh Bids oolf a ^ngle Bena. Ihts nerre, 

'reep^tMory touiaie of ^le head, while the otiier, the after a sboii courBe, has a ^[ODgUm, and chea 

AtnaUer, paBS«fl dlreotlr In IVdnt, probably fbr the dividEfl loUt lateral branoheB. Aooordiag Co Stan- 

•venaUoFjB orgaD apaa the e^)halTo exCremlty. nitu, Cbeae liCerallira^icheaaiciiotuiiltedtogeCher 

[(SralHj.XBeeehrrtl). d. PlattwUnnGr Ine. dt. p. B, b» hra^tudlnal corda ai is the case nilh the Am- 

-.^^ ^. t_ i_-^_^^_i — ..L-L n^.Lj.. piiinooie.* 



le eystem, tbr * Heeih-{fn'U,Med.ZeeL ll.p. 25' 

I. de Cuvler. B. tig. 7, and, BeuLerb. Uber die Men 

laaf    - • - ...... 

e9 Cta/Lmae^ exactlf as 



• 1^ m, oote^H L^ydig floo. eit. p. 126) has 


tl514B.nole+.l Bee, for some turlher remark. 




on the Bplanohmo sjalem of the Hi.Tidlnei and 


.of i^oiCoItt, qatts different from that as described 


LombrlidDl, ^uatrefttges, Ano. d. Bo. Nat. Vin. 


Off iLCB. Ihe ewebtal masa ia cotaposed ot oap- 


1841, p. 36. According to Urn Chat of the Hlm- 








poaed of a chab. of gar^lia from Bhioh pan oB 


iCbe mediao line, but are conneeted b; a. nolU 


fllomenB, some to the abdominal chahi, others to 




the ja-., and others stIU to Che waJla of the <E9opb- 






diarvoos watem of the Leeches, Brack (Heber 


which tbrma In front a real ai^ade, and from Jhlch 


dan Jiei'i-ensyEtan des Bhilegels : liin Beili.ag lav 


fllainent! are given off anteriorly. 






ill SieSff/i and KWikir's Zeltach. lSi9, p. Mi). 


Slid be thlnis unliie that ivhlch has jel been 


ITbla memoir is prlncipaU; tllECologlcM, and bears 




aipon mat iUipnted pMnt, — the alleged direct con 




meclion betwoan Uie gai^lion-cnrpuBcles and the 


and XVm. 1362, p. 167. 


awive-fibrea. It has, howeser, soma top<BrBphical 


See also £* jrf.jr, SMoM and KSlliiir-a Zeltadi. 




III. Hft, 3, p. 816. and Quatrr/ages, Ann. d. Sc. 


«™id E-.^ Uie whole subieci vevj clear. - En. 


Nat. XVIII. 1S52, p. 310 (BraBoicMon).— Bn. 
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whicli are nearly blended togetter into one, and whose c 
ganglia ooirespond numerically with the segments of the body.'^ 

4. With those CUaetopctdes which have external branchiae, Ihe nervous 
system is most highly developed, but has wide variations as to its whole or its 
details, according to the more or leas complicated structure of the cephalic 
extremity and segments of (he body. With those species which, are without 
antennae and eyes, the ventral medulla is composed of two contiguous 
cords the enlargements of which are indistinct and not sliarply defined.*^' 
These two cords aie sepai^Jtel at the cephalic eztieniity and terminate 
either, by a ganglion on e^&h side without ajpiiently forming bj a commis 
sure an oesophageal rmg ' or by encom[ asanig the teaophagu^ and forming 
a ring through a gai gl on Ij ng upou it * 

With some, the two piiallel coids aie without ganglia but aie reunited 
at each segment of the body by two ti^naver^e ihieads '^ With others 
this connection occurs thiough tiansveise thieads and ganglii '" There 
are many Branchiati with which the two ooids aie so closely contiguoufe 
that they are sepaiated only by a longitudinal furrow Theu lound or 
elongated ganglia aie then common ana succeed each other at longer or 
shorter intervals,*" With an entiie seiiea of the Dorsibranchiati the 
ventral ganglia are so ilosely apirosimated that the inteiganglioni cords 
■appear wholly wanting "' 

The brain is composed of only two ganglia which aie moie or less blended 
info one with the Oapitibranchiiti anl with those Doisil lanchiati who e 
head is very slightly developed '^ while with the othei Doisibianchiati 
whose head is distinct ind the eyci and tentacles very much de^elojed it 
is the product of the tusion of many ganglia "^^ 



1 See Gruittaijen, In the Nor. Act. j 
IV. 1828, p. ua, Tab. XXV. flg. S-5 (CA. 
attsr (Ui^iimm) ; Henlt, ia Mitaer'i . 



alliki, Han^. SchrifL too. oiL p. 90, Tsf. Vl! 
1 Miiller'i Arcs. Bg. a. Here, Ihe praipherlo nei-vea are glsen off 

irai'vSj) Sati, Da AnMiaUum InTert 



ag. a ! mi WiUi Ampkitrite, Ihe ve 
JC.-XXin. idso, but Irara Oa fifth seg 



th& BiuigUeniD ealafgemsnta } AoA betn'eei 
tro ganglia, ssceptLonaUy, uere paeaes oH 



££; -^■'••^ '"'■ 



•s Aroh. IMO, p. ajB, T. 



Eanlcst aiyeerai m Wagner, 
183, Tat I. fig. II ; M&lleT, in t 
It. KXIX- 1831, p. 22, PL n'. ag. XI 



[£. 14 ; iind Bmbe, Znr. Anat. d. Kiemmwur- 



BJ, ^Bb. X. fig. 14, 19. Taf. II. flg. 9i aM Quatr^aevi, Ann. d. So. 

X Wagntr, Ub, ISM, p. W!, Taf. Nat. loo. OIL PI. I. Eg, 1, 3, 3. 
"'"''"' 13 AmpMlrUa, S^honotlarmim lltallUH, Daa. 

rig. Schrtft. luc. dt. Tat V. flg. 7, li, Tat VL flg- 
"" "la Glmtra [Oiwire/iares, Ann. 0. Sc-Nac. 

i. PL iv'. fig. 10 1 
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160 THE AK:\'fiLlI>ES. >§ 149. 

"With the Doraibranohiati, the many delicate threads which arise from 
the cerebral ganglion by special roots and pass to the different portions of 
the digestive canal with a ganglion here and there upon Iheir course, may 
be regarded as splanchnic nerves.'"' 

With the Amphinomae, Eunioeae, Nereideae and Ariciae, there arise 
from the posterior border of the cerebral ganglion two roots which may be 
regarded as JServi pharyngei superiores, and which unite near their origin 
into a Ganglton pkaryngeuTn. superius. Prom this last pass off posteriorly 
delicate threads wbioh form many ganglia upon the ossophagus, and after- 
wards spread over probably many other parts of the digestive canal. 

Beside this Plexus splamAnioLS superior, there is sometimes a Plexus 
splanchnjcus inferior — formed by other roots which pas.s off inferiorly 
from the brain ; part of these form under the cesophagus a Ganglion pha- 
ryngeum inferius, while others, passing backwards, constitute Nervi pha^ 
jyngei and cesophagei.'^ 

The Amphinomae have on each side of the abdomen a very remarkable 
ganglionic chain. Their ganglia intercommunicate, not only by longitudinal,, 
but also by transvei-se anastomoses, with the central mass of the nervous 
system. Among these last, those which are given off from the anterior 
lateral ganglia, join the connecting filaments of the oesophageal ring ; while 
the others, arising from the posterior lateral ganglia, go te the various 
ganglionic enlargements of the ventral cord.''" 

It has not yet been possible to ascertain the signification of those lateral 
ganglionic chains. 



CHAPTEll IV. 

0EC4NS OP SENSE. 

I. Organs of Touch. 
§ U9. 

With the Annelides, the sense of touch is particularly developed at the 
cephalic extremity.'" With some Lumbricini, this extremity s p olonged 
into a kind of tentacular proboscis."'' The Branchiati have spe lal aol 

W Cuirfsr (Loi;. d'Anat. Comp, n. SS7) has no- 17 Tbf« two gaosILonic chain vr flrat dft- 

IB Stamiius (Tsi3, 1331, ?. flSS, Tat. VI, Sg. 8, r. 
r.),BnaaTuAe(usFleioiie(BiuiiouiBla,193T, p fl. 

 ' ■- of lae Plexus tplmeknicus i Aoooraing [o Ratiki (DaiKlg. Sohrlft.b.. 

.. . — . — r.._..>.._ ^ Bijioo), to iwD cephalic and reaph'aKyy foi 



QHntrefagBi' has given very exact and EleliiilEd s The proboscis iscon-articuliUfl 

Eunice !f^is,GlsQera,Phmridnce,ani Ariel- nut it is ftrtiiiuJatEi with siynckelmis (H^- 
neaa ; see Ami. d. Se. HM. 1844, n. p, 81, K. 1. U. melsUr, DM. 1843, 1, p, 182, laf. IS. fig. 3). 
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often very prominent tattile oigans, in the form of processes of Taiiable 
number and shape, which aie situated principally though not entuelj upon 
the cephalic extremity ot the bod} Those upon the head hive been 
named Antennae, ind the others Ctm These last aie often veiy numer- 
ous upon the fiist segment of the body Both are contiai,til6 and usually 
unarticulated, thougli sometimes hiving very distinct jomta '■^ The an- 
tennae leueive their neives diieetly tiom the ceiehiil ginglion,* while 
those of the cmi of the iist 'fcgment iie ^iven off finm (lie bi^e of tha 
two lateral foids of the cesophageil img, and from the fiisf leiitnl c,^n- 



77. Organs of Vision. 

§ 150. 

With nearly all the Capitibranchiati,'"' and with many Nemertini, and 
Lumbricini, the eyes are wanting. But, as visual organs, have been re* 
garded the brown or black dots, which are two in number with many JVais, 
four with Tetrastemma, but are innumerable and arranged irregularly or 
in rows ufion the neck, with Folystemma and Nemeries. But these are 
scarcely more than simple pigment dots.''-" f 

With the two to ten eye-specks of the Hiradinei,"' however, the structure- 
is quite different. Here the eye'^' is composed of a transparent cylindrieal 
body, a little attenuated and rounded at its inferior extremity, while the oppo- 
^te one causes the skin to bulge out like a cornea. Its remaining portion ia 

8 The antennae rf Uie Anndides Imve been dis- appear, two eyes not only at the oBplmllo eKtiemliy, 



. are coutractUeiWlinetliuse of insects an XXILlUoI , 
so argana are uticulBled with EaninBi 1b ot moic i 1 1 I 
I, Haa Si/liii. Id tills last It is tcus el He idBrms 1 1 



prorince of ZoiAogy. 



13, Tab. it fig. 4, 5. 



raiitUien. au3 d. Vei'ha 
freuu^ m Eeclin, ISS 



•£ 


Hi. ISdfl, XL p 20S, CL VII ng 9) > 1 
epitne has two, (Bar or lo e; eg , NepM 

wlUi BTBuohiobdiUa the/ MO waoinii 
tWs fiimlly Cthe Hlrualnel), these organs ai 

tleaat witli SanKuisuffn i/ffiainaUi. 


Deo. 
Torr 


ai, ia«) has 
e« «i(r5«. 00 
ulcoal.aTiti'e 


taaai very peria* eyes wi 
islsting ol a cryatslllne lena 
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162 THE ANNELIDES. 'J> 151. 

enveloped wi'tk a layer of black pigment.'^ Eacti of iteae bodies receives 
& nervous filament from the cerebral ganglion. Undoubtedly, these fila- 
ments are optio nerves, and the cylindrical bodies are ligUt-refracting and 
light-eoncentrating organs.'"' 

Many of the Dorsibranchiati are entirely wittowt eyes, having only the 
eye-specks ; but others, belonging to the Amphinomae, Nereideae, Euniceae, 
and Aphroditae, have two to four very distinct eyes.''' In these, there is 
an eye-ball invested with a black or brown pigment layer : and this layer 
often has, above, a very distinct round pupillary opening, covered by the 
skin, which bulges out like a cornea. At the central portion of this 
layer, there is concealed a transparent body, which is very probably sur- 
rounded by a retina-like expansion of the optic nerve. The optic nerves 
which ave given off usnally from the upper suiface of thebraiu have, after 
a short course, and before entering tie pigment layer of the eye, an enlarge- 
menL It is said that with some the light-refracting body and the pupillary 
opening are wanting. In such cases, the eyes could only distinguirfi light 
from dai'kness.'" 

III. Organs of Hearing. 

§ 161. 

Although it has never been doubted that the Annelides can perceive 
sounds, yet it is of late only that the attention has been directed to the 
locality of the auditory organs. The two vesicles, which, with some Chae- 
topodes, are situated near the cesophageal ring, and contain crystalline 
todies, may be regarded as simple Vestilnda, containing many otolites. ''* 

5 Weber was the Brat to shm that dis blaok ner (Lehrb.d. Phyalol.p. 8BS, and Icon. ph^M. 

spsBti al Saagaimga nffloiniUU were real); eyes Tsb.XXVin, Sg. Ifi). ^a^er.wtio, (Snnerlr 

•{MeckePt Arctl. 1827, p. 301, tsi. HI. fig. 24). (Znr >ergL^Dh. PhfSlDl. &. BluUS, 1883, p. 65), 

This hns bsen cmiBrmea bj Branit (Mefl, Zool. t oouM not anj more thaa jU aljer, peroeive ths 

p. iiA, Tat. XXIX. A. fig. 10-12), and more rs- Ueht-r^racUDg body, bae u last seen \t afaUDotly. 

-cently, Wagner "aaa hoovered iu the Interior of 1^ my own part, I oao confirm ilfi presence in the 

the p^mCDt lajcr, a traiHp»eDt hod;, cempeaed, two eyea of Eifnice gigantea^ whidi bave a circa- 

be thbiks, or tno parts, a uryalHUIae lass oud a Tit- lar pupU, AnoDrdhig to Satiii/ (Da Sopyra at 

reouB porCum ; see Wagner, Lehrbmih, d. Ter- Nerelde, p. 44, Tab. IL fig. d, 6) Uie eys of He- 

£Moh. Aiiat.l3Se,p.4Sa)BlsaLehrb.d.spezleUea re<> pvlaatoria and leb-ulata vaot the pupil, 

Ph}^. 1S43, p. ass, and. Icon. phyiloL ISSfl, Tab. alCboiigb It is pmeut with Ouwe of ir«re(« JDinnar. 

XXTXll. fig. 18. ilii' AmordhLg to Wafiner, (±Le pupil ia wanting 

lEaophageal ring of Jreiiicala, l)J Graie and Stan- 

ratuli's, I'r '  -• ' ■.■.!'! ^y' Cn' ^ /''f, audiUiry reaicles uf MolluahB, aod th^r contents to 
and iVf/jJr'r.v ' I. -I. 'I .I'kj otoUtce^ since HieR, Quatrefaget hM rtroo^^aei 

AUiofiii. : I  ,■!■; manjetolilcawilb tiro species allied- to .^fn^ieora 

S^Uis, Jl,   .1 .  - -II- (CompU rend. XVL. IMt, p. IBB, aud Ann. d. BO. 

cioMia«.li- ^.i.".i. -In -I..,' I I. ,-i^c- Hat, 13M,n. p. 94). Frey Had Lewckarl(BaCi. 

tlonof tl,L»,-.M^™». &o.p. 81), after a very careful oiaminaUou of the 

Jf orea. we ?i-e' hidoMed lo ' jwl/;er (Aod. d. So. dMve, Lava otmfiimrf this opinion. 
Nat XXn. 1831, p, 22, PI. IV. fig. 6 10), and Wag. 

"[5160, note a.] For furflier delnlls on the oca- with PfjoicoJo .■ "Theyrectjve no neire, nelUier 

loo. cat £d. 134t^ p. 80, PL VUI. Qg. 11. Accord- them as ^mple Drnamcut3, nbolly analogous to tiie 
iag to hiiB, Ihex contain n^tJier & itna nur a Titj-e- cori-eapondine plgmeac dot* on tht padal ehl^d. 

See slaoLeydig (Ico. <at p. 12B]who makes the trihulion."— En, 
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§§ 152, 153. 



OHAPTJJIR V. 

DieESTiyB Al'PAKATUS. 

§ 153. 

The digestive canal of the Annelides, which is organized after very dif- 
ferent types, opens always at the anterior part of the body by a month, and 
at the posterior part by an anus. It is situated upon the axis of the body, 
and is usually straight, rarely having convolutions. Often it is divided 
into many sections, to which the names of pharynx, (esophagus, stomach, and 
intestine, may be given. The month is usually surrounded with thiok lips, 
and, witb many Capitibranehiati, it has very erectile tentacles and cirri, 
which may be not only taotile but prehensile organs.'^ With others of 
this group, the food is taken in by the action in the water of the ciliated 
brancbbl rays which surround the mouth in an infundibuliform or spiral man- 
ner.^ But usually the food, both soft and solid, is seized by theprotube- 
I'ant lips, and swallowed by the very muscular pharynx. Many Annelides can 
also suck in liquid food through their organs of d^lutition.'^ The stomach 
and intestine is lined with ciliated epithelium. The intestinal canal, whose 
walls are in general very thin, ia either closely embraced by the parenchy- 
ma of the body,"' or, when there is a cavity of the body, is supported and 
constricted by numerous muscular septa,™ 

/. Orga?ts of Deglutition and Mastication. 

§ 163. 

The month of the Nemertini is situated upon the ventral surface, and 
usually at some distance A;om the cephalic extremity. It is a longitudinal 
orifice opening into a long, muscular and very spacious pharyngeal tube."' 
This tube is intimately united with the parenchyma of the body, and after 
passing a short distance backward, joins directly with the intestinal canal. '^ 
With many Hirudinei, the mouth is at the anterior" extremity. Its ante- 
rior border projects so as to form a kind of lip, which the animal can vol- 
untarily change into a sucker. Other species have a complete oral sucker, 

I Terebella, Amphi .Hie, Slid Siphonoalo na n ■^hmDugH with Folgalemj, a (P Dalan')arma- 



hisvni^Bgi-MPoiiapeaicalaia) H fchte while 6r p 2^ 

Ids, 1830^™. vn. Bg. 2 {Ifotospenma U epa Taf UI r„ i le appa- 

&c,,li>:. (nt.fie.T,i.(9fecitsJJa<iitnufaU) Ratk (seetaelov) la my oimuDU the uumals here oUEd 

ki, BbeiIe. Solirm. loc. dt. TBf. VL flg 8 1 (Bar h> not belooB ersi to Uie NemerUnL 

latia •IrSrfa) ; mi Ehrenberg, SjEibtiL P^ e. 9 Barlatta IRalMCi 00. ell. p OS Taf TI Ito. 

Phyliaoa TorbeUaria, Tai. IV. fls- 4. s (Mictuts 10, 11) and Polta (DeUe chlale, loo c t. n p. 

faacialata). EhrenHrg, moreoTBrj ivkb decayed i07, 1'ui'. XXVUL flg. B, j.^or lais, 1S82, p. MS, 
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entirely distinct from the test of the body,"* Tliese suekera serve not only as 
locomotive organs, as the one, for instance, which is situated at the posterior 
end of the body, bat also for the drawing in of liquid food, and particularly 
tlood. For this purpose, many Hirudinei have a short and spacious pha- 
ryns, possessed of muscular walls, which are blended witk the parenchyma 
of the body, and which are armed with homy teeth, by which they cause 
the wounds necessary for sucking the blood. With BranchiobdeUa, the 
pharynx has horny upper and lower jaws, of a pyramidal form.'* With Saiir- 
guisuga, and HaemopiSf on the contrary, the base of the pharynx has three 
fleghy swelling, the projecting arcifonii border of whieh is edged with bicus- 
pid teeth.'" In this respect, Clepsine is quite different. The pharyngeal 
tube is very loug, and from its baee a movable fleshy tube can be protrud- 
ed out of the mouth, and which the animal can use as a proboscis."' With 
the Ahranohiati, and Oapitibranchiati, the pharynx is simple, short and 
muscular, and presents nothing remarkable. With the Dorsibranchiati, it 
is very muscular, of variable length, and stretches freely into the cavity of 
the body. By the aid of special muscles, it may be folded upon itself, and 
project far out of the mouth."* With many Annelides, the pharynx has a 
horny, masticatory apparatus of sometimes a very complicated structure, 
and which, when the pharynx is protruded, often extends out beyond it, and 
serves as a prehensile organ,'* These two,four, seven, 'eightor nine jaws 
always move laterally upon each other. Thej^ are usually curved like 
hooks, and denticulated upon their concave side. When numerous, they 
are of dissimilar forms with the same mdividnal.'* 

II. Intestinal Caivd. 

§ 164. 

The intestiiml canal of tlio Nomertini passes directly from the mouth to 
the anus, without forming a stomachal dilatation. Its walls are closely 
united with the parenchyma of the body, and its internal sui'face thi-ougliout 
is thickly set with annular folds, which, projecting far into the canal, form 
there pouch-like divisions."' 
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"With tte Hirudinei, the intestinal canal varies very tniieh, especially as 
to the number and yolume of its appended eoeoa.<*' Its very narrow anal 
opening is upon the hack directly above the pedal sucker.*^' With JVepA&- 
iis, the canal is simple and gradually enlarges from before backwards, but 
lias no coeca. 

With BranchiobdeUa, it is deeply constricted in several places/" With 
Pontohdella, it is simpie with its two anterior thirds, but there is a caecum 
fln each side of its remaining portion.'^' This last is also trae of its posterior 
third with flfflemo^ii*, flepsme, and Sara^JSM^a.^ With this last genus, 
the other portions of the canal are divided by ten or eleven constrictions 
into aa many parts which send off on each side short caeoa; '^ while that 
«f Clepsine has on each aide five or six coeca, all of which maybe rami- 
fied. There is a kin^ of valve directly behind the last two caeca, and so 
the part of the intestinal canal in front of this may be regarded aa a, stom- 
ach and a small intestine, while the remaining poitiou behind it, represents 
the rectum. <* 

With the Abranohiati, the intestinal canal is short, and its cesophagus 
which is usually narrow passes into a muscular pharynx, which leads into 
a stomachal dilatation. Upon these parts follow the remaining portions of 
the intestine which are separated from each other by the transveree septa 
of the body and often resemble the stomach. With a few species only, the 
stomach is remarkable for its thick, muscular walls.''' 

With some of the Capitibranchiati, the digestive eanal arises directly 
behind the cesophagus and has bulging portions like those of the colon.™ 
assuming, posteriorly, sometimes a spiral form.™ With others, the oesoph- 
agus is continuous directly into the intestinal eanal, which, free and un- 
attached by diaphragmatic septa, makes many turns in the cavity of the 
body, and by constrictions is divided into a stomach, small intestine, and 

With many Dorsibranchiati, the intestine follows directly upon the 
<esophagus, and is either sti'aight and divided by constrictions,'^ or assumes 
a spiral form ''*> or is without constrictions and irregularly tortuous.'"' 
With others, the portion of intestinal canal between the pharynx and in- 

Umt Df the abdomen, ana Its nam lias a kind ot Anat. d. KleinHmUruier, p. 20. 21, TaC, n. 6g. 

aphiDoter. But Ihla la cerlainly an erroneous view 12, and Milne Eitoards, Anu. d. So. Nat. X. 

or the organlEaliDD of these worms : the conleuti IS38, P[. X. XI. 

at the cavity are aufBoieDt elaoe to ooDftila It. 11 SaieUa i Bee Carus and Otto, BrliuterungB- 

i Mofuln-Tatuion, loo. oil. PL. I,-IV. tat, Hft. IV. Taf. m. flg. 4, 8, and ffagner, loon. 

i Witli Piteieiittt, exceyUonalt;, the auug |3 np- mot, Tah. XXva. flg, 21. 

on tlie TentTAl HarCAAe <^ the lau BeRtDent of the 19 Amphitrtity and Siphnnastomufn. Willi tJio 

t.,._. — ... i_ ....._,, ^j(jj jggj^ p 4jj(,_ flrW, the Btomaoh 1b long, Bjaral, and SivMed into 

''S3S, TaL XIV. flg. 1. ao aBceodloff and a doeceodhig portion; see Roth- 

ao, Tat I. fig. 1, 2. ki, Dandg. SctrifL lee. oiL p. M, 88, *af. V, VL 

S Brandt and fintieAurg', Ued. ZooL H. p. 218, 18 Jmphlnome, Arenieola, Eunice, and Seph/- 

'■' -'"-'^ ».-■.» (B» J iee StonniM, IbIb, 1881, Taf. Vl. tig. id i 

JHffne frUoonb, inn. d. Sc Hat. X. 1338, PI. 

a bu Xn. Xm, ; Brulit, Zxa Anat &. KlemennUimei', 
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testine, receives tie excretory duets of glanclular appendages and is there- 
fore, more propei'ly a stomach than aa cesophagas.''* With many, the 
stomach and its appendages are wanting, bnt then the entire canal stretch- 
ing directly across the cavity of the body has on both sides long analogous 
appendages which sometimes consist of dilated sacs, so that these append- 
age have wholly the aspect of caeca.''" 

///. Glandular Appendages. 

§166. 

The glands appended to the digestive canal of the Annelidos may be di- 
Tided into the salivary and hepatic organs. The first of these are some- 
times absent, but the last are never wanting. 

Tlie organs regarded as salivary glands are attached either to the pha- 
rynx or to the beginning of the intestinal canal. With the Nemertini, 
they are absent. But with Sangidsuga, as abdominal salivary glands, 
may be regarded the many groups of round corpuscles which auiround the 
commencement of the intestine, and whose excretory ducts open into it by 
many orifices, after anastomosing together.*'' With Lumbricus, there is 
a long lobular body on each side of the pharyngeal tube which secretes % 
whitisb liquid, and which is analogous perhaps to an oral salivary gland. '^ 
The four pairs of transparent vesicles, which, with Enckytraeus, open at 
tJie inferior extremity of the cesophagua, are possibly of the same nature.''' 
With Svpkonostomum, there are two riband-like oaeca which pass along the 
oesophagus and open separately into the oral cavity,"' With many Dorsi- 
branchiati, the commencement of the intestine has two glands of probably 
ft pancreatie nature.'* It is difficult to decide as to the hepatic or sali- 
vary nature of the numerous and usually white appendages, which belong 
to both sides of the whole alimentary canal of the Aphroditae. With Pol- 
ynoc, these consist of six cylindrical, caecal, and sometimes bifid tubes, 
lying between the muscles of the walls of the body.'*' 

With Aphrodite kystrix, there are twenty of these tubes on each side 



e Cnen^ glaiKlulu' appwd- municate by two najTow Allots wltii that por^od of 
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1 Brandt, Media. Zoo]. H. p. 241. Taf. XXK. d. So. Nat. S. 1838, PI. xn. flg. 1, J. (Jferest), and 

A. fig, 28, 23,' PI. Xin. flg. 1, e. e. Urenieala) , and Wag*'^, 

I jtforrm, loo. <«, p. 129, Tab. X. XI, (Lum- Icon. soot. Tab. XXViL flg, M, g. g. (/ftrtwj.t 
McM UTTuaia). 8 Orube, Zur, Amt d. Elemenwlitmer, p. 83, 
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of the intestinal oanal ; theae are narrow and their botiyoidal extremities 
lie in the interstices of the dorsal wall of the bodj. 

With Aphrodite aculeala, tbe structure is analogous but differs in that 
these appendages have more the aspect of coeca with thin walls, and have 
not the ramified diTertieula exeept in their central part and between the 
alieadj-mentioned saccular dilatations.''' 

As an hepatic organ may be regarded with more certainty a particular 
tissue colored in part brownish yellow, and partly greenish yellow, which 
closely surrounds tho whole intestinal canal of most Annelides. Carefully 
examined, this tissue is found composed of closely-aggi'egated glandular 
sacs which empty their conteata into the intestine either direci.y, or by 
many common exeretoiy ducts.'*' This contained liquid is, with most 
species a transparent fluid in which are suspended brown granules, and it 
' " IS the bile of the higher animals. 



CHAPTER VI. 



§156. 

This system is highly developed with the Annelides. The blood is usu- 
ally colored, and the vascular system, remarkable for many peculiarities, 
is complete and closed. 

This system may be divided into a central and a peripheric part. 

The first consists of large contractile vessels taking the place of a 
Heart. There are also various heart-like organs in the shape of varicose 
dilatations upon the course of the contractile vessels. The principal ves- 
sels have a longitudinal course, occupying the whole length of the median 
line of the boi^, — one as a dorsal, and the other as a ventral vessel. 

With many Hirudinei, there are also lateral vessels. The doraal and 
ventral vessels unite at both extremities, beside anastpraosing by transverse 
branches in the separate segments. 

When there are lateral vessels, these also connect with the median ves- 

' Sea PaUaa, TVeuironuj, Milne Edwardi, XXIX. A. flg. 28, 29. With uijuir, this hepatlo 

S Acoirdii^ ID Htnlt lumier'l Anh. 1337, p. Burfaoe of lb» IntestinE. It ia poaalU? fliBl llie 

SI, IbI, VI. Sg. 2), this glsDdulBi eiiTelDpe forms a jeOov cansl described by Morren, with liumbri- 

tIQqus enrekipe about the mteBLino. ^is la hIbd cub terresifii b£ Chlorjgo^ena, ia only thla bepaC- 

tma of LuBibricia, ZumtrfmAlI, Jfms, and Ic mass <fac. dC p. 112, Tab, XV. XVI.). Another 
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villi Srani;AisMeUa(ffiin»,1oo.cit.lB3fi,p.6T6), Uboth exOemltiu, ana which la conudned In a 

yelkwlsh wlUx AfopHtrite (Ratlilii, Bamig. Joi^ludlnal enhirgemept upon the Inlemai snr- 



a, 



WiOl SanguitJ 



(CHmiriciif, JVoIi), ana the 

 coecai elands fSii-uda, Hae«> 

HellaB, f isciooin, Cicpsine; 



ab,Google 



168 



THE ANSELIDE; 



5 157. 



.«el by transverse anastomoses. The peripheric vessels arise by means of a 
capillary net- work, from the moat various points of the longitudinal and 
"transverse vessels. The circulation has on the whole a determinate direo- 
tion, — the dorsal vessels force by a kind of peristaltic movement the 
blood from behind forwards into the ventral vessel, whioh returns it 
into the dorsal vessel. The blood can, however, pass from the dorsal 
to the ventral vessel by a much shorter way, — by traversing the 
capillaries, or directly through the transverse anastomoses. It is, more- 
over, very probable that the course of the blood in the transverse vessels 
is not always in the same direction, and that it may under certain circum- 
stances pass from the ventral into the dorsal vessel. This makes ibdif&cult 
to decide which of these vessels are arteries, and which veins. The respir- 
atory organs, which osually form the limit between the venous and arterial 
systems, are, with most Annelides conneeted with the transverse vessels, 
and therefore throw no light upon this doubtful point. , From the multitude 
of these transverse anastomoses, it must appear impossible to distinguish 
the arterial from the venous blood, and the distinction of veins from arte- 
ries with most Annelides must be wholly arbitrary. 

The blood of the Annelides, although red like that of the vertebrates, 
is, however, quite different. It is composed of a liquid containing glob- 
ules. These last, which are always colorless, of unequal size, and of a 
spherical form, are granulated on their surface.*" The blood liquid is 
either colorless, or contains a coloring matter, which is usually red, but 
sometimes yellow or gi'cmi. 

§ 167. 

With the Nemertini, whose blood is red ™ but as yet imperfectly known, 
the ciroulation appears to be due to two cardiac dilatations ooneealed in the 
■cephalic esti'emitj.'* 

The Hirudinei have, beside the two median vessels, two lateral ones also, 
which intercommunicate by very numerous transvei-se vessels,''' From the 
■contractions of these vessels, the blood is driven sometimes forwards, and 



>t the Choetopodes plnys . 
matio pax Ctdtn vhich wJtJl 



CB oiatriifagM, Axai. d. So. NM. V. IBM, p. 3T0. 
I Icoorduiffto JUifna Eitwanit {Add. d. Sc IStX. 
:. 183S, p. 197), Uie lilood o! the NanetUni is oolor- 



sliiuaDdi 

off iFifia Ihem laterAl^ 
Bui II Qualrefiieei' Kg 
Tssculsr syiffima of ffejBsrMi man 
Ined (Rtgm Biiln. de Onvler iO, Ok 
PI, £XX1V. fig. 1), it will b9 tea 
here tbree main trdoka, a median s 
These last Becompsjir Ihs lateral 
bifunaUng leuEl nbich pasaeg free 
th9 two luwelttaakij 6tt0itt,ce9 do 



ibmri, 5 148, Bi 

Zoophytes, 



ab,Google 



■§157. 



THE 1 



169 



sometimes baokwards and oscillates from one side to tlie o^er, througb. the 
transverse vessels.'^ With most genera, the blood is red, being eolorieaa 
with a few only, aod it is always poor in corpuselea'" T^e Ohaetopodea 
lave no lateral vessels. Their eiroulation is often due to pulsatory organs, 
iind there is a great variety in the disposition of their vascular trunks and 

With the Abranchiati, the dorsal vessel lies close upon the intestinal 
■isanal, and is almost wholly enveloped in the hepatic tisane. At the ante- 
rior extremity, it divides in many bifiiroating branches, which, aftei- encom- 
passing the pharynx, vmi& below it, and form the ventral veaBel.*' This 
vessel aeoompanies the+entfa! eord to the posterior extremity, and connects 
with the dorsal vessel by bifurcating branches, as before."'' The transverse 
anastomoses connecting thr dorsal and ventral vessel, form at each segment 
""""With the small Lumbrioini, tJiese are usually 
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only in the anterior segments of the body.™ With tlie genua iMmbrtcus, 
the oardiao organs consist of five to nine pairs of moniliform, transverse 
canals, situated above the stomach, and whose pulsations are very dis- 
tinct.*"" With all the Abranchiati yet examined, the blood is red. 

With the Oapitibranchiati, there are often two dorsal vessels, one imme- 
diately subcutaneous, the otlier lying, as usual, on the intestine."^' This 
duplicity of the dorsal vessel is observed particularly with those species 
which have a coiled intestinal canal."^ In this ease, there is also asecond 
ventral vessel accompanying the coils of the intestine. All these longitudi- 
nal vessels interanastomose very frequently, and send many transverse 
branches to the intestine and the walls of the body, where they blend with the 
capillary ayst«m. Hot unfrequently, the dorso-intestinal vessel is dilated 
at its anterior extremity, above tiie ph&ryns, into a large, pulsatory, heart- 
like canal, which sometimes has two lateral arcuate, sinuses situated at the 
oommencement of the intestine. '"'' The extremity of this vessel sends off, 
right and left, many branches to the branchiae, which are situated in this 
region. Leaving these organs, these vessels are distributed, some in front 
to the tentacles, and to Uie other organs surrounding the mouth ; while 
others pass below to unite with the ventral vessel. As the blood is thrown 
from behind forwards in the dorsal vessel, and thence passes into the bran- 
chiae, this vessel may be called a dorsal vein, and its dilatation a branchial 
heart ; while the ventral vessel, which receives the returning blood from the 
branchiae, would be an abdominal aorta. But there are other reasons for 
this view. The dorso-intestinal vessel, from its intimate connection with the 
liver, might well serve the function of a Vena portarum, while the close 
nnion of the ventral vessel to the ventral cord, is undoubtedly for the purpose 
that the latter, as a central nervous mass, may receive arterialized blood di- 
rectly from the branchiae. With these animals (the Oapitibranchiati), the 
blood is red m some, and green in others.'"' 

The Dorsibranchiati often have double dorsal and ventral vessels, two of 
which belong to the intestinal canal, and two to the walls of the body.'"* 
With some, these longitudinal vessels are divided into two or three branch- 
es."* The principal dorsal vessel is sometimes dilated at its anterior es- 
tvemity, above the pharyngeal tube, into a cardiac sinus, to which, at the 
beginning of the intestine, there are added two lateral, ariMate dilatations.'"' 

^ Ench^traeus, Chgetof^aster, and yaia- The ooiistrialloi] at ILs pQeterior jatt ^ see Rafhk^, Ito. 
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and Ctrube, iaWUgmaan'a Arcb. ISM, I. p. 205, detaUsd accounta odheTBaeul^Byatam of (he Dor- 
Tat VILflg. 1, S,d- Bihranotiidti i 0«. An.i. il.ai. Hat. Inn. nil. PI. XTT. 

W See Dagii, lot dt PI, TSIL fig. 1. ana Mor- : 

renjtoo. ■At. p. 182, Tab. XX-XXIIL, XXL- ! 
XXIY. flg.l. leWiUi £u«UT< aonfuinto, there is a d 

31 JMa»e Siwarie has made tery beautiful te- dorao-inieatinal f essel (IMiftie Edvmrdt, too, 

branrSliilUi'; Bee Ann. d. Be. 8M, X. 1838, p. MS, nt'ui Kephi^, ilamilrgi. With Armiola, 

i^Dami)t.Eehr(n.laa,cit,p.;MS,Tar' y.llg.tiS. and »itb Amrhinvme, Oru^e hux found 
IS With Tertliella, there la a vaacular heai-t and florsal onaa besille, aji widely separated fran 

X. XI. flg. 1. With Siphanosraianm, then Is a V Eaaice ; see Milne Edtvards, Inc. eit 
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§ 158. , TUB ANNELIDE3. 171 

These last are gometinies found alone. '^ "With many of these An- 
nelides, the transverse vessels axe dilated, before branching, into real 
branchial hearts.''"' As their branchiae ai'e variously situated among the 
transverse anastomoses, the distinction between the arterial and venous 
blood is not as marked as with the Oapitibranohiati ; it must be arbitrary, 
as wiiii the Hirudinei and Abranchiati. The blood is iiaually red, but 
sometimes is yellow or nearly colorless.'^ 



CHAPTER Til. 



§ 158. 

With the various families of the Annclidos, the respiratory organs are 
formed after wholly dissimilar types. 

With the Nemertini, they are least developed, for, excepting two longitu- 
dinal fossae upon the sides of the oephalio extremity, "> there are no organs 
which can be regarded as of tiis nature. 

These two respiratory cavities are of variable depth, and their lateral 
borders are so approximated ^ to have the aspect of a longitudinal open- 
ing, and with some they are situated so far out on the cephalic extremity as 
to bo blended together.''' They are lined with a delicate ciliated epithe- 
lium, quite different from that covering the rest of the body,*^ and by the 
vortes actions of which, fresh water is brought constantly in connection 
with the blood.*** Considering the smallness of these organs, it is very 
probable that the whole skin has also a respiratory function. 





Micmra mcialattt {Ehrenberg, Sjmli. phjs, 
J'l,ylo««*ib.IV.flg.ie.i.g,). 

3 Bee Qiiair^rysi, fitene anim. Olustr. Zooph. 
PI. XXXIV. £s- 1, b. M.(Bemertii Csmillaey 

iRalHilfietHlxne^iiie, note 1) la of the opbh 
l™ thW Uiie t^r^iia««« «« tl» «M of 


xni. ' 

19 Eunice ,- Ibia. PI. XIL fig. 2. 


20 Willi Euniee, Ifepktas,aigcera, stid Jren*- 
CBla, Ihe blood it red ; wflh PkyUodote, It U yel- 


low 1 aod It la noRtlj colorless with Aphndile, 




toiich 1 bob the Tlew of Orited (Beschrslb. d. Plut- 


wUrmer, p. 18, TT), who thmkB Ihem of « respira- 


""^l B^ mair, Eool. Banfcs, TU.. LXVm. flg. 


tory nature, Is, perbaps, the more comet. Imnp- 
port of ihifl last, is the fiict of Uis presence of olB- 


ChA, Haaot. bo. & Tst. ikxvni. Hg. B. a 




direcUy beneath them (see Quetrqfages, loc. cit. 
PI. XXXIV. flg. 1, g. g. (Semerlea Comillae)) 


la^ia virUii) J sDd a» wis. a. So. Kst ivn. An. 






throi^h the IWn epiOielluini iteJU^Uer, Zool. 


1, 2 (Bonaaia A-agliae, and CeTet/Toiuln-s iiilins~ 
aOsi , atao ffu«&e, fcU, 1830. Ta(. TIL flg. 1-S. 


Dan. TbH. UCVnl.lTelTaatemma vivire) ; DiUe 
Chiaji, Manor. O^T. LXXVIU. fig. S (Poiio 






a Tetrastemma uiride. Folia gentcalala, and 




- [ ^ 151, now M.] Sse alao rw Lbs Wood of til 


Annelides, QHOfF-fi/offeJ, Ann, d. S*. Nat. XIV 
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§ 159. 

With, the Iliruiliiiei, and Lumbi-icini, the peculiar canals found in the 
abdominal cavity may be regarded as internal branchiae, or as aquiferous 
vessels. 

The intimate structure of this aquiferous system is difficult to unravel 
with the Hirudinei. It is most easily observed with the Branchiobdella; here 
there are only two pairs of curved canals whose inner suriace is ciliated. 
One of these pairs opens upon the ventral surface at the beginningof the sec- 
ond third of the body, while the other opens at the estremity near the median 
line. Each of these four canals is dilated jast before its external opening 
into a round, yellow cavity, from which pass off many loop-like vessels."' 
"With the other Hirudinei, these organs in pairs are more numerous, and 
situated one after another from the second third to the estremity of the 

It is remarkable that the ciliated epithelium lining these canals with Bran- 
chiobdella, is absent in all the other species.'^ 

The structure of the respiratory system of the Lumbrioini is not less 
"iifficult to be understood. With all the genera there are, at the commence- 
ment and on each aide of the intestine, very tortuous canals which open 
upon the ventral surface, by a narrow orifice near the median line. These 
canals are lined with long cilia which have an undulatory movement; ■*' 
they also are colorless and sometimes have dilatations before opening ester- 
Bally, but they never contw.n air, so that the tem«i tracheae or pulmonary 
cells, have been erroneously applied,'" Often they float loosely in the 
cavity of the body, and their free estremity has an orifice surrounded by 
Jong vibratory cilia,'" With some, however, they terminate by thickly- 



1 See Henle, in Milller's Ai'cli. ISSe, p. iW, 






vesicular ponch which is filled nith red blood ; eo 


tdiy 6i.or Die constant rOiKuBl of water in theM 


thai tn the poalerior two-thltfls ef the holly there 
is a donWe row at seventeen Banguineous alnnses. 
Inside the lueral lessels. These sinuses, ah^adr 




at these organs. Tlier have been takeo bj Brandt 


carefbllr described b; MHUt (MfclePa Arch. 


(Med. Zooi. n. p. 261, Tat XXIX. A. tg. 66-68) 




Hit oFgans of gpecUri gecieltan, since be has seen a 


of the main vesssh, and are not allernalelj emp- 


whitish liqnid raoape from their reutro] eriflcee. 


tied and filled dni-inn Ihe traneyerse oltcalaUon of 




these animals. 


morcorer, as ia naually eupposfd, a simple canal. 


A Yery Intei'eeUnE feet to me, Is the existence 


liut h compoBel ot nuiuecous liiKrwoveo aod fra- 




orcUlatedepllhijllom, 




Frjin Duels' remark (Ann. il. Sc, Nat. XV. 


3 See Henie, in Malter's Aroh. :aST, p. 84, Tit 


18i8, p. 308, PL VUL fig. 2), I think It ptoDaMe 




sen, H07. Act, Acad. Mat Our. XI. IBIB, p. 233, 
Tab. XXXV. fig. I, i., XIV. ISaa, Tab. ^T. flg. 






6 (Ifaa and chaeiogattB-). 


ablj oono^i in the net-work, and fi-om their WMlt 






41 cinalea epithelium not ea^ly seen. 


terrestrial Lnnbrlolnl which Uve only In the flamp 



Vn\,'aNephelisv>il?an.,. 
numbsr of LU«mal branchiae as wlUi fion^uisu^a. > I have observea thlg with Sacni 



Mat, XTIIL 1862, p. S14). Acocnllag to hhn. Ut 
genera] cavity of the bofly here, ia represented b; 
a coUecdun of c&oals nhlch are kicunae. Tbi. 
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§ 160. THE ANNELIDES. 17S 

arranged loops.'® With LuTnhricus, these aquiferons canals are sur- 
rounded by a very distinct vascular net-woi-k, which has a boti'yoida! 
aspect from its numerous pedunculated, Tesieular dilatations which are filled 
with blood. (^ 

§ ]C0. 

With most of the Capitibranohiati, and J)orsibi'anohiatl, the respiratory 
organs consist of external branchiae, which are very apparent, although 
having variations in their development. They always consist of lobules or 
filaments covered with ciliated epithelium, and in which are very con- 
siderahle vessels as branchial arteries and veins.''' The branchiae are 
here always situated between the venous and arterial systems, so that a 
portion only of the whole blood is made to pass through the respiratory 

It IB possible that the two bundles of tentacles which are found with 
many Capitibranohiati, as infundibuliform,'^ or spiral<=' tufts, aro also res- 
piratory ; for their vibratory organs not only draw in food, but also pro- 
duce a constant change of the water. 

Other Capitibranohiati have distinct and exclusively respiratory organs 
in the cervical region, which are either dendritic,'* or semi-pinnate."' 

With the Dorsibranohiati, nearly every segment of the body has branchiae 
upon both sides of its dorsal surface. These are so simple and rudiment- 
ary with the Ariceae, and Nerei'deae, that they consist only of simple lob- 
ides, exactly resembling the cirri of the feet."" 



LB aqulDj]> 



the trenxbliiig orgajt? are undoubtally BDnlotfuea of the simple 
.. J — ...1 — . X., ...H..V ^ iimlcaCe with the aqulDji'vaa ca 



lody s Bee above, ^ 138- Ifephehs vulgar, 

terrettTit, and <ti aUied I These TeqilrRtra; or 

canala. Heiae liaa^Mil- cIii],vhIchainlK evei-led 



)) haa Blv^B 

althi>UEli tta^ have eloded the Dotice of EfenZe aud s S^rpata, baiPratuta, 
myEetr, fbr toe reai^ratorf mzsoa at Lumbricus 8 Sabelia. 

aoripUoD or flgoi-e ^Tlae mig Idea of their oom- Tay. Xl.m. fiB- 1-S, Tat. XLV.'flg. 2, 10 i I 

-■'--' - - p. as, Tab. L flg. *), end Pl.X-X 




cibyGoOgIC 



THE ANNELID Ef 



It is remarkable fiat the branohiae are perhaps entirely wanting, witli 
the Aphroditae,^ while they are often highly developed, partly in a 
pectinate and partly in a fasciculate manner, with the Euniceae, Amphino- 
mae, and Arenicolae,'® 



With PhyUoioee, aid A 



(sea Rathki, &e Bopfco et Nerefda, p. IB, Tab n. 
llg. 6, Va, Sg, 8, t, g, h, aud Tab. in, fig 4 
also Milne Edicardi, im. d. Be NnL X ISSS 
p. 210, W. XU. flg. 1,0, p) are properly In 
brauchia^, TJibj- mdre ULeblDodrromtb i 



la, arid 1C la re UTD«d 



otiGfX opeDlng Into Ehe cavl^ of Uio body ai 



sal vm, JpAraiiile Willi ^reniegj 

3 body b; orlfiiieB dculL TUwa cc 
ndt to lie Been, and dDreal Tmek by 



■jy branchjal lob^H xrtih JphroAite aculateOy blood trom befixe backward into tlie Teotrai 
_k:^i. *_„ _— ™-i-_a '"■■ --onoealad between Ihe --j»i,-^™'>™»>"-i-»'— i,"--- '-4"*«'-»,"i™',' 

ST, Shofpey (Cyclop. 



andtlieruabytb' 
idue,perliapa,IaTlalble,wbeDtlisaiilDial ao that ttaeee Inrerlor lateral i 



i. and KffB. I, p. 918), hBrfng obeericd ifitli whioh retncn Ihe Wood to 
■sme specto a tstt acClTe dUary motion sape- see Milne Edwaras, An 



(Eunice BeUii, Armicala, Hennetla, PalyaoTa). 

irljonlar rlnge of the body {Chae- rlor extremity oT theaobnal, andotcupyonlyatfitf 

rb^a (.Terebella, Peelenaria). 
icallsed upoi certain points of each '* 9. KnaUj*, Uiej may be located wholly at the 
he structure ot these poluta tiein^ e^^tremity of the hudy, and fbrm only a double tuft 
ed (ITereis). (SaHUa, SerpxiM). 

t degree ot the specteUsau™ of the " 10. In conBiderii^ Bometimes Uie entire body. 
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$■§' 161, 1C)2. THE AHHELIDE8. 



CHAl'TEll VIII. 



OEaAXS OB SECBETION. 



§ IGl. 

Many Annelides are covered with a mucus which is secreted by small, 
simple follicles situated Id the skin.'" 

The calcareous tubes of the Serpulini, appear to be secreted by a collar 
surrounding the first segment of the body.'" It is not yet decided that 
the leathery tube in which m&oy other Branchiati are concealed,'^ is 
secreted by an analogous organ. 

Those Capitibranchiati which form tubes with grains of sand, bits of 
shells, &c., have, perhaps all, an opening close behind the mouth upon the 
Tentral surface. This opening is in connection with many glands situated 
at the anterior extremity of fiie body, which probably secrete a substance 
for the gluing together of the materials of these tubes.'" 



CHAPTER IX. 



§162. 

The Annelides reproduce partly by a transverse fissuratiou, and partly 
by a sesual appai'atus. 



« Itoulg. Schrift. lot eit p, 71, Tat. Y. 



SSaiella, Oalijilaa, and Chaetoplerui. jailne Eduiarde,kmi. d. i 

* A8 3ecret1i:i£ orgaoa of tbis glue, Rathk4 has D- H. XI. %■ 1, b. ^. 2, 1 

•[5 131, Udell Let/dig (Sielmid apdiTSUi- With JiscioDlo, Oiew are 

Acr'sZeitsoli.l840,p. 109) has described ™illii^s. ond pedaL ahteld, but in ( 

eieola, Ctepaine, NepheUi, ana oaier Hb'udinei, they are also present in Oi 

caumeona gISDds. These consist oC an iDtUndUiu- loc. cit. Tar. VIII. fig, 23. 
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176 THE AJSINELIDES. § 163.. 

Spontaneous transverse fiasuvation occurs particularly with, the Abran- 
chiate,'^* but has also been observed with the Nomertini,'* and Branchiati.''* 
It occurs usually at the middle portion or at the border between the 
second and third segments of the body. Very often there may be per- 
ceived at this point, when this process has somewhat adTaneed, the place 
where, with the two future individuals, there will be a new fissuration. If 
the animal has a probasois, tentacles, or eyes, these organs aie developed 
■ffith the posterior individnal before its final separation.'*' 
. These animals have no trace of genital organs, while this process of divi- 
sion lasta. The individuals thus prodnced, re-divide, and this division 
continues until a certain time of the year. It then ceases, and genital 



organs being developed, reproduction takes place by e, 

The extreme Tulnerability and reproductive power of many tJliaetopo- 
i, give rise to their frequent multiplication by artificial and accidental 



division. The fragments thus produced are finally developed, and the n 
tiiated animal ultimately regains its lost parts.''* Some have the power of 
voluntary division from the least handling of their bodj,'"'. and these sep- 
arated parts are probably developed to new individuals. 

§163. 

Most of the Aiinelides reproduce by sexual organs, and the few Lumbri- 
eini which, as just observed, multiply by fissuration, have probably, like their 
allied species, genital organs at certain seasons of the year.* 

The esg^ of the Annelides present nothing remarkable; they are always 
spherical^ and have a chorion aud thin vitelline membrane containing a 
finely-gvanular vitellus with a germinative vesicle and dot.'^ This- 

fcrnrt. lledloPft^/^flitofleiproduDearfK jouugbj na many 

Sf See Johnston, En the M^. at Zoo), and Bot. I. fiiioceealvely disposed dl7laEDna. Acocvdiiig to Frev 

lasi, p. 5S4. snd Leutiart (ItEltr. &o. p. 94, Taf. n. flg. 1), 

a With Ihe NereMeae. there ata with SoUis prolifera alao, sT^ral Toung 

* FUemTitloii with many species ot ffatj, has dessloped BinjultKneonaljr, one after tbe other, at 

already been ndtioed by O. F, Malier (Hatureefloh. t^ caudal extruDitj " 

eiuiger Wurm-Arten defl B^iBsenmid eaJsl^nWaB- A See the expei-inients upon EhiB sntdectvlth tha 

sera. Tar. II. be,). Vot that of ITauproboacidaa LnmiwiciDl by RMumvr, Bonnet, Tremble!/, and 

and chvelonmler diapkarmn, see Bnathmien, Roeset Daiytli (Fronep^B nene Not. No 3S1, 

flg. i, S i XIV. *p. 412, xib, XxV. flg 2. Bof that duotU nlOi SaMla. 

TSdaltrift. IV. H, III. fig. 1; and SirthBjiof ife delmtata (/at Aoat d Ki^mennumier, j, 6S)^ 



y In the same wiiy. Qaatr^agea (i rn 
e Nut. No, 726, ISU, 1.^944) has Huinth 
1 a Sullia in ITereis prolifera 



t&WttoSerpula. Acconliug to Mitee Srluninli 2S)at '^e^gaaSLambrtcuitirrettna aie really 

(Alio. &. So. Nat. m. ISU, p. leo, n XI ) a bId- such, which I ^bini; i3 doulMirDl, Ifae; AiSia mnclk. 

* [^ieZ,iiole4.] See Tnthls nmneiitlon, SokuUxe Iher Jlrfiucliirl, TTeber die ungeKhteohtUiltate Ver- 

(Ueber die rortpllsiisuiig ducch Th^ue«bdHal9 mehriinE bei Kali proboacldea. In wlegmiBm>» 

probOEcldea, in /Tte^mtann's Arch. ISM. p. 208). ArdLl351,p.l34,T!itILeit.I.-III.) aodSTroW 

He hafl carerulLj dracrihed tbia lanavA multJplloa- Ueber^eBrscheinnn^nbeidei' VortpSanzungyon 

tion nllh Ihls anlusl, &nA according to blm it Is a Syllis prolUera und Auldjtiis prolifU. Ibid. 1SS2, 
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$ 164, THE ANKELIDEg. 17T 

Titellus 18 usually whitish or yellowish, but rarely of a more mavked 

With the Hirudinei and Lumbtioiiii, the spermatio particles are filamen- 
toid and very active, while with tho other Annolidca they have the form of 
Cercariae.''' 

§ 161. 

With the Hirudinei, and Lumbricini, the two sexes are always aaited ia 
the same individual. The sesual organs consist of testicles, vasa defereti- 
tia, and vesiculae seniinales ; then, ovaries, oviducts, aod the male and 
female copulatory oi'gans. The female copulatory organs are upon the 
ventral surface of the anterior part of the body and behind the male 
organs — so that two individuals by placing together their anterior ventral 
Bur&oes in an inverse position, can be mutually impregnated."' 

The esoretorj diicts of both sexes are often lined with a very delicata 
ciliated epithelium. 

tUHt lite, but alira^ of naiiorm ^se la the game aa at Oie pnat^n period, rnsor of Bieia Inmdla. 

tat, t»Ts oCteu been craopiuetl, tnmi Ibelr loim, to are callected logeibei, th^ yof BoQn, nndolb 

|fnlOdUd&«j eeb H^nU, io Matter^* A:rob, 183^ torr maTenwnta glTe.nnuHtwonderfiiLapTHaraiioff 

p. fSi, DaU, und HolftlieiiteT, De veipilbDB qnl- bepealh the mlrawbope ; tee Sfgrnn, iM. (ft. p- 

bnsdsni, ko., Tata. IC f^. 14r-ll. 178,Tab.XXIV^-XXVlII.,Biid mraelfln MaUer't 

t the tixaoia Is nHiHxiUired, « gresiilBli, with inib. 1836, p. 43. Anmag Ihe flluneatiM sperm- 

Ct^tint, and Tla4et wM Poiynot^ aUc pudcLe» of Htrodlo^ thneo of Branchiob' 

i Tlis dsrelopmait ot Ha spenDiido partloles a[ iiih b™ Honhy of ipecdal mention. One et iheat 

tixe Hlmdlnel and Lnmbrlolid Ea vmj nsDarkabJe. axtnoiltleB fa ddlato and aplntlly turned (ah my 

The o^U-ownibniDS of Oie purest oelUiJnirUi^lbe ttHemllant, XtL^eft Arab. ISSe, p., 4& Tat n. 

>penna1i6 p&rtldaa are OBuelly derdeped, dlaap- llg. 8), and tenuliiHtfla, aoiurdhig to KutHker, bj B 

email cel^fn>ui>^arDnird&d^ooidoucleiis. ^bese WlthUia firauc^U, tbe cercadaD-fiirm predonU' 

rails lei^tben ont, and Anally become speroiaCia DKteB, aonordbu lo QKatrffagtu (Cerap. Bend. 

pBrUclce,anaihe;r{3iiainattaoheat°tliedlscuntU XVIl.lsia,p. m}. WlttitbeSaneVtlnl, thef are 

full; developed. If & bundle of tbi^Be Is plaeed eilAer j|bifpjy fllaouDtcdd (ffotoepermvtj aoeord- 

In e'^ter, they aepaiiite and become Intertwidted In in^ to Ora/ed, Entimrr. eloer moth. d. Fhutwdrm. 
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178 THE ANNELIDES. "J^. lt)5, HJIJ. 

With tlie Nemertini, and Brancliiatj, the sesea are upon separate individ- 
uals, and the genital organs are composed simply of testicles and ovariea. 

§ 166. 

The structure of the genital organs of the Nemertini is yet quite obscure. 
Th? few researches hitherto made only furnish the general result that the 
seses are separate. 

There are numerous glandular follicles situated laterally in the paren- 
«hynia of the body between the skin and the intestinal canal, which are 
closely aggregated and serially arranged. 

With some individuals, these follicles contain eggs, and with others, 
eperm. They ought, therefore, to be regarded as ovaries and testicles. 
Each follicle opens separately upon the surface of the body.''' Tbere are 
very conti-adictory statements as to whether these animals have, or have 
not, eopulatory organs. 

According to some Naturalists, the worm-like organ, concealed in a canal 
«ilending along the back, and which, with both seses, is often protruded 
and moved actively about, ought to be regarded as an excitatory organ, — 
although no connection between it and the testicles or ovaries, has aa yet 
been found. According to others, it is a proboscis unconnected with the 
genital organs.'^ 



The disposition of the genital oigans of the Hnudinei and Lnmbricini, 
is essentially diflerent. 

The first have only two simple genital openmgs — one male, the other 
female, both situated, one atter the other, upon the median line of the ven- 

iBEsDu^ii, Ann.a. Se.Nat.Sxr 1S3I) p 18 Fatg'lemma armtlnm (Biw", Ann. d. So. Nat. 

PI. n. fig. S (fob/iltmma (Proitamam) arma- loo. at. p. 56, PI. IL fig. 6) Tetrailemma earl. 

Atin),VoARjlim,&c.(ifZfiol.I.p.l»2,Pl.XVII. color (Orsleil, Entwurt Sm. p. 23, Taf. IH. flg. 

t^. a", 8", «. XVnL fig. a- Ufemerta Md «),aiiaffemer(esyoAni(o?i,Mog.orZooLLp.- 

Borlatiai ; Ortlii, Eannirfi ttaa StaAnOi, d. SSO, Bg. 2 ) OunIrt/ogM, B^oe snim. Ilhutr. Ina. 

flBttw-urm. p. a^ TbC. SL fig.' 4a (Xetraitemma at. PL XSSIV. fig. 2, sod KOUSker, VerhandL 1. 

tarf. VaruunmL Ea Glmr. p. 01 (^emertes^f aod d&rt pointb^ forvard^ Thlch in homr, accord- 
Jtathk^, DHiolg. Sobrift. in. dt. p. SB (Borlaaia lug to Our^s, and cBloueons, aooirdiiig H> Oraled. 

.^.,.^_i ».^ . .. . .1. ... On eaifli.iiiJB ot thii dart, there laa teaervulr ot 

man^ ottKiB, umUIer and yet lioperfuct, deaUn^di 



: genlWI ogaoa. Qiiativfaeei (fitgi 
f. loo. OIL PI. Xx3tlV. %. 1, n. n.) 



tee them v^ffemtrlei'CamUta^ and JoAsjton Jofmstmi, and Quatr^afreg, who regard tt 

Jb ^BD aElont ea CUi aul^Iect. Accot^ogUt Greted .-.--.. — . . --= .:'..-....-.. —•- 

(JbAwiuL &C. loc. dk p. 26, TaL HI. fig. it, ai 
iroioaiermu M'">l<bi''i 1>° NemerUnf eecreU 
from Cne whole butCbco ot ttielr body, a ^felatjneuf 



(EntwuiL &C. loc. dk p. as, TaL HI. fig. it, al aiderB it prehiiuUe, aU ngisa tb 
iroloaiermu jIaooi*M) the Nemeranf eecrete ot teeUi i I ' " "  




h the HemerUnl, Qte 

Mel, as Huachke hsa doiie walls of Uie digesUre oanal (ihe middle bodjHaTfiy 

_, _ LVn.flg.e). More prop- aecording to Oliatr^OffM) are not the jadnlB of 

iDsideved, with Orsied (Entwurf. deparlurfl of uie geoital organs, aa Quarre/aeea 

AU. If- ^.v, an au B^icilatorjoTguL; althou^ So^AAif thlDka, and who alao vouid regard oa adigeaiiirQ 

flianzl^. Schrifu loo. clt. p. 100, aud NoT.Adt. Aoad. lube the bddue of these aJifmala, an organ which Ig 

MiA KelMtr of a preheniUe oatura (Vralisnd]. d.' this nauiraliat iiao given {loc. (£L) ot Uie walls ot 

eiAwrtt. p. ea). other obaerverB i^ree wltti thedlgestii^oaniLlot UieseBniciala.presentnolhii^ 
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tral surface. The posterior opening connects with a sbort muscular canal 
which may be regarded aa a reservoir of eggs. 

Erom the base of thia reservoir, a narrow spiral canal passes off, and 
bifurcating into two oviducts, terminates with two round ovaries."* 

From the anterior opening, a long filiform peais may be protruded, 
■which, when not erected, lies spirally concealed in a bulbous muscular 
fiheath, A Ductus ejaculoiorius extending from the seminal vesicles, opens 
into each side of this sheath. These seminal vesicles are formed each by a kind 
of continuation of the vas deferens into a varicose tortuous uinal which lies 
in the midst of a dense cellular tissue. The Vasa dejerentia are narrow 
and passing backwards along the sides of the lody receive upon their 
internal surface the short excretory ducts of ths, fiie t ine oi twehe pans 
•of round isolated testicles, which form a double row near the \entril 

With many Hiradinei, a portion of the skin is connected with the sexual 
function, Such is the case with Nephelis, with which numerous cutaneous 
glands are developed upon the back and belly near the female genital 
opening. The skin soon has a bloated, transparent ippearance ao that the 
animal appears to have a girdle about its anterior extremity. Before the 
deposition of the eggs, these glands secrete a substance which hardens in 
■water, and surrounds the body of the animal like a horny belt. This belt 
is filled with a greater or less quantity of eggs ; the animal then withdraws, 
«r slips out from it, while its two extremities are closed up by its own 
elasticity; but the embryos developed in thia egg-capsule are not thereby 
prevented from making their escape.'* 

The Sanguisugae form cocoons in a similar manner; but they are sur- 
rounded with a very thick, spongy substance.'* The various species of 
Ckpsine form sac-like capsules ftir their eggs, and which they usnally carry 
about with them, attached under their belly, — shielding them with their 
iody at the approach of danger,"' 

1 SeeBronili,Medi!. ZooUII.p. 2M,Tnf. XXDC. five pairs of theae oriians 1 wlBi flamlijpii, elghl ; 

■dt. p. 'w, PI, I'-m^^Lo, M'Ule^'i Arch. 183^ don, MiMiofir. lot cit, Fl. ill. Bf;. 3 ] R, I. fig. 3, 

p, m, Taf. XL flj. 10 (SiBfuifue^ Jufocoslo- PI. II. Bg. 10). With llephelis, l"-- ' 

«aim, SepkeUi, Paatoliiel^ and PiaQiciila. in difiSrsnt, there being on eiuili 3l 

Aooordli« (0 Ihe cataftil reuardiw of FiUppi rlor pan of Ibe body, munerDuB t 

/Letters idwb PbdbC.  lo BvUuppo delle Clepsine, nailed \n a bMryoidal nuuioer : sei 

p. la. Ibt, Lflg. 8), Oruie (Untersuoh. Ob. d. But- Am, Monogr. loo. ell.PI. m, &g.  
wIoU. d. Oepsbieii. p. B, Tat SL flg, 3), niKl /y. 3 Bee Roger, Aim. d. So. Nat, 1 

aiilUer (IttatT'a Atoh. jaM, p. 138i Tat, VllL), flg. 1-9, apd Mo«aiB-T™do«, lo. 

the uro Dvarlea of Clefiiat and BefiieHa, ooii^al 4, e-h. Theie cocoons are caen 

of lonf flexoDUB oordi sumniDdal by two more or ECalea, glued to aquatic pladta, 

leas long musBidiir iih»Uu, iirhioh arc nninternipl- 8liullB[CQ00DD9,hutlhej-iieverliai 

«dly oooclniunu Into tbe orldiuta ; dier reoeire the egg each ; see Leo, loc cit. p. tat,. 

^gaaathey vfldeCaj]hed&onithooTaries,aiidpaas ana Brigklweltj Ana. o( Not. K 

Lthem along t^ poiiOUlo aovaamta- ll.t 

B Sanntimffo liu Dins pairs of lasBclcs (Brandt * See Raser, loo. cit. PL X. fig. 1 

Med. Zool, n. p, 2M, Taf. XXDL A, fig. SH^H). Tandatt, loc. oft, M. V. Accon 

TTbB Fata iefereneia nftiia uvea pain wiai Fii- (^rit^t Done Not. No. 411^ Ii 

«icola are lUlited tefbre reochli^ Uib tiro Btmlnal medloiiuJ le«ch ejeota (rem ttie n 

TMlcloi Into two long and TeryBeiuomlabatSJrt- tlie Bpongr en"elopa of these coow 

Tat, j3,'flg. 10), WiUi Pontobdetia, there are Ciepainen, 1844, p, 1, 
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§167. 

The genital organs of the Lumbricini aro very difficult of ijip-^eotion T 
for often those of both sexes are intimately iraited together into a eommon 
mass. It is certain, however, that tho male and female orifices are always 
in pairs and situated at the anterior extremity of the body, near the ven- 
tral median line.'^ 

. These orifices communicate with more or less numerous glands, sa«s, and 
pyriform or cylindrical vesieles. 

Their nature as testicles, ovaries or sperm-receptacles, is known only )iy 
their contents. As yet it has been, possible to trace only very imperfectly 
their excretory ducts. With some, two of these caeoal organs have been 
observed intersuscepted in eaet other. The internal one contained sperm- 
atic particles, and should therefore be regarded as a testicle; while the 
outer one contained at its base, eggs and egg-germa, and ought therefore t» 
be taken for an ovary.*'' 

The larger Lumbricini appear to be without oopulatory organs, the- 
collar situated back of the genital orifices, taking their place. Withmany, 
it is situated chiefly on the back, but terminates on the belly with two long 
lateral swellings, which, during coition, seize those of the other individ- 
ual.'*' This collar, moreover, is compdsed of a mass of glandular follicles, 
which copiously secret*, during the sexual period, a white, viscous liquid. 
It is then very fiilly developed, but at other periods it is scarcely visible. 
The belt which is developed near the genital openings of the smaller Lum- 



1 With LunibFi^m UrrcstrU, the tno Bnt^rior 


bundles of spermatic particles, bntnever IhelrceU* 


Bsnltal opeulngs are male, and the Ino ptslerior. 




toPalE. These lave heen flgured toy MonWpre 


vation with his JVan Jlif«nRb (i»n. d. Be. Mat. . 
loo. dt. p. aatt, PL Vll. ilg. a), oiUT he does i^oi 
spa^ die wntantB rf tha orBaaa. WiRif., also, 
has observed then tm oseea wUh .EuuFM, W hff 


(loc. dt fig. 2, a- C-). Leoip'! Slnia. Limte. ler- 


reslr. Tab. I. flg. i\ md by Morten Oaa. dt. 


Infa. III. fig. 3). With.&iemirji, and /run, I 


have al» ftinnd Uiena two paira ot BBniMl openings. 


mann'i ^.1^^ p, BS, Ta(. in. fe,V sii. 




baa been diithu*!)- dbtavfi by me with Saentirij 


flg.S). BeverhavingaeeninyoonnecUonbeOreen 


oaritgata, aod Kaa proboscidea. rrom M. 


these oaeot and the testklea behind them, I am 




dispoeol to Ibuili that the caa poalsrior genital 




openings of Bonie Lumbricini, are the oomnion orl- 


abneara that there »re three paira oT seminal veai- 


floea ot the invagmated (ealidea and ovaries, whOe 


cM and testiclee ) these last being Intimately joined 




with as many Dvarka {Malier's Arab. 1811, p. 


Bilh sperm, are cno isolated Ritepiacula seminw. 


*80, Tat. XIII. Bg. 12). It is probable that here 


During the mutual copulation, the sperm will giaas. 




from the testicles Into Uiese reserraira, in order Bj 












From fl^j^ewKer's description (We Ms Jet* 


In his ZeitBch. t Physiol. V. p. 154, Taf. VII. How- 


ever, ^ yet I have been wiable loaaee to tbeli ter. 




mination, the excretory diets of the teatldei and 


agricBla, it Tonld appear that the aperui remains 
equally d'isl-nt (ran the (Bmah, m^fans, bemg re. 




This point is M the more diffloull, (Or, as Dagis 
appears to represent (Ann. d. 8c, Nal. ^CV. 1828, 


ceived Into special .(Osaae, wbleh conespood per- 


haps totheSeoepfnouJaieminij. JVars praboa- 
cidea, alOioHgh hating a pair of genitil openings. 


p. 32S PI. IX. tg. 2, or Isis, 1330, Tftl. HL 



Q andiude- 

teriorl)'. " See Qramsitm- <Sm. Act. icnd. Nat, 
Cur. XL p. 216, Tab. XXXV. flg. 1, 9), who has 



%eB and embnus, the mlleotinns of I 
■III TlbrloB, vmcli are oEteu lOunA bi t 
Efle above, & 14&, note 1'; and £- ^( 
Comp. An^ IV. 1S23, PL CXUX. 
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brieini at this period, is of an analogous nature. It is also composed of 
numerous cutaneous glands, closely aggregated, and extending completely 
over many segments of the body."' The secretion of this collar is like that 
observed with the Hirudinei, probably for the formation of cocoons. But 
these coooons differ from those of the Hirudinei in having tlie place of their 
■opening prolonged into a long, narrow neck."" 

§ 168. 

The "Branchiati resemble the Arthropoda in their annulated body, their 
distinct head endowed with organs of sense, the structure of their nervoua 
system, and the development of their locomotive organs; but, from the 
simplicity of their locomotive apparatus, and the complete absence of cop- 
ulatory organs, they would be carried towards the Zoophytes. 

Here the sexes are separate, and the genital organs of both the Capiti- 
branchiati, and Dorsibranchiati, appear as simple glandular bodies, ovaries 
or testicles, which project from the ventral surface into the cavity of the 
body between the fasciculi of the cutaneous muscle.''* At the sexual period, 
they are filled with eggs, or spermatic particles, although at other tim_ea they 
«an scarcely be seen.*"' 

Neither the testicles nor the ovaries have excretory ducts which open 
apon the surface of the body. The sperm and eggs escape into the cavity 
of the body, which, during this period is thereby filled throughout.'" 

It is possible that the scarcely visible orifices said to be concealed be- 



^ ^ _ . , his koqwUd^ of Oie devdopmeDl 

earn baa ttiaa one io six egga IL. Di^/mr, ina. d. ptlUlUa, |ia» Teoronlied a^araU wxea wiUi tlis 
Sc.Hst.XIV.lSS8,p.9ie,Fl.XII.B.R',rrwr)«i't nvat dlBUent apeOca, than ; Teribella, Saietla, 
NaOs. HD.4T3,18aB,-p.U8,fls.l34Sl«idi^/ .JriEiAiclM^^q>AE{», SplHf, Olgcere, Eaniee, 



hj wMch Vbuy an attached to vegetabks and allier glBnde at iJia oaphaUa extnml^ Df tha SraochLaU 

bodtes. fl^jWuter (Die Arten aus der Fam. &D. irlili:hllTelii(iaB9i,aDdirtilo1i OriilebiSFegarded 

p. 42, flg. R, c) has flEured a ler; iBinackable aa male genital Mnoi, sra cartainlr not nuh, Hx 

liiMli-sbBFed oooaHi at a neir apedeB, Critiribts they occurwUlibothwiea, and. donDtulmigeinelEe 

lacuian. during the prosrEatireffiiAm. (Sn&ISl,luto4.)' 

I See Treviraajts, ZeltBOh. F. Fb^ol. III. 1S27, 3 AcoordlDg ta Qaair^^a (OW^G. read. 

D.m,Tat.snt.ig.n,16(AplirBitlle)!BatliSt/, XVII. 1S4S, loo.' ott.}; Uia parent ipeTm-oeUa 

Se Bnpyco et Kerelde, p. 39, Tab. II. fig. 12, L leare the 'UKOrii htfon Oa bcmeUoa ot Uia 

SVere»),andI>aciiiK.Siitirin- loo. olt. p. <6, Ta(. V. BpanaaMo partiolea, irhioli ocouila Oa earl^of 

B. e, bta. &s. U, aa. (Amphltrilt'i ; Brulie, ths bod;; TblB le aonflnned irlth Arinicola, ty 

£ur Amtt. d. Ktemeniranner, p. 10, Tat. I. flg. 1, Slmniui (MaUir'i Aiota. IMO, ha liU). Aa- 

iLm.tArenieela), p. 11, ^^ H. fig. 6, t.b.(£u- oordblE'to frgjtn (^iesmmut'i AtcIl 1845, L p. 

nfceji also, Nov. Aat. load. XX. p. 301, Tab. Z. lS2Xttieeggaaiid.ttiE9pbtBilapHrl3Cili9,nith^^ 

fig. 13, U, Dk (Jmmotrypaai). RaOikfl and ciwo, an derelopea bdr in ths Tlicelal caiit; , 

Grube*» DpliiI<H] npon tha'pnesnoe of bodmulo wluiont the IntervviCloii of Bpedal itfgAaa, orariea 

SDllIanalevgaiiBwlththSBBineindiTidiial bonly and tHiJdea. Frey aoALeuckart &ti)x, ^e.p, 

an uncertain NippDaltlon, (DnndEd upon no Usto- 89] UilDk the; have abaerted Oie iBiue I^ vitit 

logical Biaminaliim of tba porta. jrareu, sgUit, PhyUBiace, Asnis, AnHRBOy- 

STblBDoitdil^'oftiiegGnital^aadaaftartbapro- pane.E^tsiOy MtffVKtUa^ FtrrnUiv, Tabriota, 

creatJTB seaBoii, b ths reason irbf, as fet, we po». and Spirorbii j thev apeak of the presence ct ora- 

seae BO (i« facis ai to theli slroc'nire. Most ob- rles and lesHcles in certain AnoeMes {AflwaMIt, 

seroen, and amung Item Rathki ana Qmbc, aro ATenicala) as the Bicoplioa. 
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182 THE ANNELIDE3. ■$ 169. 

tween tlie feet of many Branchiati, serve for tlie escape of the sperm and 
eggs.'* With others, the cavity of the body opens outwardly, probably by 
a losiS of the last segment, especially with those which are viviparous. ''' 

The water is undoubtedly the medium of fecundation, and receives the 
sperm from the males, probably through orifices lite those which serve for 
the escape of eggs with the female. 

With the viviparous Branchiati, water filled with sperm can enter the 
body and fecundate the eggs through these same openings. 

§169. 

The development of the Anuelides as far as yet known, occurs after two 
different types ; but it always commences with a complete segmentation of 
the vitellus. 

I. With the Hirudinei, after the vitellus has divided into many large 
cells, a central one becomes distinguished from the others by its still ftirther 
division; this becomes the digestive tube. The others, still dividing, form 
a primitive embryonio part in which appears the future ventral and nervous 

The embryo is at first spherical, and ultimately is covered with a delicate 
ciliary epithelium. A kind of sucker is then developed upon a certain 
point of its surface ; this conaeota with the stomach, and through it is re- 
ceived, for food, the albumen surrounding the embryo. It then gradually 
lengthens, and, losing its ciliary epithelium before the escape from the egg, 
a sucker appears upon the post«iior estroimty and it finally becomes 
fully developed without a Metamorphosis 

II. With the Branchiati there is a complete mi,tamorphosis. The seg- 
mentation of the vitellus is imifoim throughout and this last is finally 
changed into a round embryo — which escaping fiom the egg, swimsfreely 
about like an Infusorium by mean'* of the ciliated epithelium which covers 
its whole body. The embiyo then lengthens, and the epithelium disappears 




biily i sen Sars, in ^f e^monn'i Ateb. IMS, L p. Gruie, Untsnacti. (Uwr die BntwUt d. Ctepdoe, 

la, Tb(. 1. llg. 12. With)liGlsDialM(!(£»i«i»» p.lB,I»tl^BndFr«y,ZurBiitHiclieLvoD.M6phe. 

and CjMf B»BreM, Hw eggaue ^tuHUd in ua^i 111 vnlgula, <n FroTivp't nene Mot. Ho. SOT, 

tndlnd nwBnpontheTennalBiiTfBa: amSrilea, IMS, p. SSS. Iba <M AeervaaooB ol E. H. Wt- 

la »'iBffiBaii?i'i Arab. 1M6, I. p. ai, Tat n. fig. irr {Jtf«ot(i'» Arch. 1828, p. 3(6, Tat X. XI.) 

4,iaid KSUilier, In an as yet nspnUlilKd aaoA and A. Signer (Ida, 1332, p. £98, Taf. IV.) ^ree 

I« the Helveliii Sodetr^ titled : Einige W«la ioe Terr irell irith those of Filippt 

BntfflolielnngBgeKlilchte von Eunice, too H. Koch M yet, we poasCBB noUiing upon (he develop- 

Id Trieele, mit einan Kachifott Ton KWiter. ment of LumljtlcUil, whose younK, as Is Jjnown, UIlb 

[AddUfoaal note.] The oftcD-quowd Toanolr of thoae of the HlriidEnek, LeaTB Oieir cDuroDs nitnoub 

KaoA and K&liiiter on the deyaiopment of Uia An- undetgola^ Bay melamorphDBiB.t 

* 1 5 168, nolo 4.) Aoswdiog to Fsfiar Dujar. BervaUon. trom Its Bingularity, requites confirm- 

din (Ann. 4. Be Nat. KV. 1851, p. 298) Emgone adon. — Ed. 

pusiUa is anarogynoua. Bfsifla Hie well-known t [ 6 169, note 1 ] Tor the embtyoloe' of -"c- 

pedlculBled otudan sacs on tlie Tentml smface, merKs, see Desor, Boston Jour. Nat. HLst. VL p. 

escb aeBment of the bocly, except the fltal two, 1. The general ^cta accord with thoae menlioned 
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except npon the belt-like parts of the two extremities. The future ante- 
rior extremity is directed in front during the motions of the animal, and 
eyes appear upon it; while the other extroniity is gradaally divided into 
eegments upon which bristles and feet appear."^ 

While the embryos are thus acquiring the adult form, there appear upon 
the cephalic extremity and upon the sides of the body, tentacles, cirri, and 
branchiae, of forms which vary according to families, genera and species. 
The development of the digestive and circulatory organs occurs also with 
equal pace.'" 



(Jtr.TCis): fiiirs, IMd. 1648, I 

r. 1-M (Pour, - "-■'■' '^ 






20. TsCn lEaiBgont) ; a.Tii Milne EiuarOs, Nnt.loa. clt, PI. Vn. tg. 21, 
in. a. Sc, KM. fli. 1846, p. 146, PI. V.-IX., ' ' - -- • - - - 

Froriep's neua Not. No. T21, p. 2S7 ITfre- 

..lla, Protula, and Nerea). KulUker (in MS. 

ali-eady cUti^) has alBO observed the derelopioeDb of 



_. _. _ .... 1846, p. 146, PI. V.-IX., bileia,ot Templetan , 

-, Froriep's neua Not. No. T21, p. 257 (Tttt- 1841, p. 11, PL XV. «g. 9-M), ia parhapa (mly a 
-"- ProtJila, and Nereis). KilUker (in MS. jonng Serpala. 



, -_, .. _ -„ , _ — !b ^uatrc/agea bia uo 

no?. Here Qia eml>tyo la not Famied UuoDgb a Braachiati of nhieb he h 
complete and imlfhrm BegmenOtlim of the vltdlufl, (as j^phie^ine, and Doyeri 
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BOOK NINTH, 
ACEPHALA. 



CLASSIFICATION. 

§ 170. 

Tub AcEPHALAare principally characterized in taping a headless body, 
and a very large mantle, which so envelops the body, that there is a spa- 
cious and more or less closed caTitj in which the oral and anal orifices are 
■often entirely concealed. 

Their body is either wholly asymmetrical, or divided into a right and a 
left side. In this last case, the organs, excepting the digestive canal, are 
in pairs; and the two sides are perfectly symraetrical, or one is developed 
at the expense of the other. All Acephala are aquatic ; many are perma- 
nently attached during life; others creep about, and a few only can swim 
freely. Copulatory organs are wanting throughout^ 

ORDER I. TVmCATA. 

Body wholly asymmetrical and so enclosed in the mantle, that there are 
only two narrow openings. 

Family : Ascidiae. 
Genera : A. Oompositae. 

Dtdemnum, Diazona, Aplidkim, Botryllus, BotryUoides, Leptoclinum, 
Evcoeliutn, Synoecium, PdycUnum, SigiUina, Perophora, Pyrosama. 
B. Simplices. 

Claveliyia, PkaUusm, Rhopaiaea, Boltenia, Cynthia, Chelyosoma. 

Family : Salpinas. 
Genus; Salpa. 

ORDER 11. BRACHIOPODA. 

Animala which are symmetrical and bivalved, and whose widely-open 
mantle encloses two fringed, arm-like, protractile tentacles. 
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Gisnera : Orbiada, Tevehratula, Lingvla. 

ORDER III LAMELLWJiANCHIA. 

Animals wtteli are aymmetrica! and bivalved, and whose more or less 
closed mantJe encloses two pairs of lamelliform tentacles and braacluae. 

sub-order i. monomya. 

Family : Osteacea. 

Genera ; Ostrea, Aniimia. 

Family : Peotinba. 
Genera: Pecten, Spondylus, Lima. 

Family: Mm.lbacea. 
Genera : Malleus, Perna, Creiiatula. 

sub-order ii. dimya. 

Family : Avioulacba. 

Genera : Aoimla, Mdeagrina, Pinna. 

Family : Abcacea. 

Genera ; Area, Pectunailiis, Trigonia, Nucula. 

Family r Naiades. 

Genera ; Anodonta, JJnio. 

Family : Mytilacea, 

Genera : Mytihis, Modhla, Lithodomus, Tiekogonia. 

Family : Cham ace a. 

Genera : Chanm, Isocardia. 

Family : Cardiacba. 

G enera t Cardtum, Ludna, HiateUa, Cydas, Fiscidium, TelHna, Psam-- 

Tjmbia, Venus, Cytherea, Veneiu/pis, Mactra, Lutraria, Unguiina. 

Family: Pyloribae. 
Genera; Mya, Solen, Solenomya, Panopaea. 

SUB-ORDP.R HI. mCLVSA. 
Family : Terrdina. 
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THE ACBPHALA. 



Family: Aspergiilina. 
Genera: AspergiUi 
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CHAPTEE I. 



§ 171. 



The body of the Aeephala is enveloped in a special mantle, which, with the 
Tunicata, is composed of a leathery, cartilaginous, or gelatinous substance, 
Bcaroely at all irritable.'" But with the Lamellibranchia, and Erachiopoda, 
it is composed of a eontraotile, fleshy membrane. With the Tunicata, it eom- 
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pletely surrounds the body and haa only an oral and anal opening ; ^ and 
with the compound spocies, it is continuous with the common substance which 
contains tJie individuals and binds them into more or less regular groups, 
and is, therefore, analogous to a corallunt. With the Lamellibranchia, and 
Brachiopoda, it is more or less open, or even may be wholly divided into 
halves ; '" it has here the property, especially upon its borders, of secreting 
calcareous matter for the formation of the shell. 

§ 172. 

With the Tunicata, the mantle is remarkable both for its histological 
structure, and its chemical composition. Eecent investigations have shown 
that^ with the Ascidiae and Salpinae, it is composed of Cellulose and there- 
fore of a non-azotized substance.'" 

Its anatomical structure iB quite complicated. Usually it can easily be 
separated into two th 1 y tb ' t I f 1 ' 1 ' p d ' 
some species, of a 1 ra 11 ted pthlmf df lij '^P'? 

gonal nucleated cell 

It8 principal raa=8 b tl th com[ d dmjlfmfth d 
is formed of, a singi dbl fl ly fhmg ras- 

parent substance, th gh wki h ttdg Is, l£;pt 

pigment molecules, 11 fibes, d ytl f b t flm — 11 
varying according tog dpe dtdfltly d 

ffn% and the same p B t h p th y ly 

ranged in the inn p tthmtlbt Imp 

a These openings »re p un biseqien ubs ms, an 

ivsplruory lubes i 
below, i IW. 
3 Wilb Mya, P_.._ _. __ __ ... 

il; VIA Solen, Cyelai, Tellina, Mytilua, Utho- Lnvif (Uebra dU- VoTkcamien voa Holzfoeec aa 

^mut mil) otbera; vrlth tho OHtraoa^ Fudnea, TMBrreaoh). Aaurdittf-Eo them, Gbe middle lairer 

Arcscea, HuUdes, Bud BcHchlnpoila, It I3 entlielr' ol Uto miiatlB of elial&uia moaachua., sod ml' 

oiien. eatOf C/pueffnA l^ia^orjnis, &nd Jplidium 

1 ThlB haporlant fnct nu flrst lOXei by Carl gilibiilawian, ooataliH nuioeroas nuol^ aod slsr. 

Sehmidt (Zur. vergMcb. Pbjp^DL d. wirbeUoson lllra crjiti^ lodged In h trangparent atrnctui'olefla 
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.,.._ -»„^ . r., . u_u — _... ._^^. . „^t fuj^ „ia, a 
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Siitnilba,Diilemnua,Jfaitbim,Sa^a,uidF]/-, BnbBtaine U appusaUf absent. ' It has tbembre 
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jusU; teu, moreoier, that this cUscoTery will b« c«mpauiid ABMaa appean WfA iriUi vbiu 

qnlclEly aslzed by those trbo deny tjiat there Is any lllu corpuHd^ 

^^.. ..^ .. __j ,.._ ... — ...... . .. — --""-- "jHN^d^thlB iB trni 
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^, p. SI, n, Tm. Bg. 3"). 
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tnajide of tbe Tunicata, but always omibmed with ff lun, tfotfifZJuA pclffcyelTtSt Ba^a maximat and 
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substance. granules And nuclei, and with THaiiyna, in Hddl- 
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of tills order, the mantle receives, moreover, numerous blood-vessels, { 
ramified prolongatioos of the body of tlie animal."!' 



nWa the«« speaiCB they are not Bolulile in hydro- aUoD nf the piEment^H^ellB, whoK wails an 

«hlorio saidf tuA are Cheren>ro probably mnipofied ally thickeoed and ulttmaEely e^lt up ii 

of sileit. In the manUa ot BBtrgUM, liere are, tnenls, (MinLng concentrlo layers urouod i 

In eaOlD plaisea, peculiar Seiuoui flbrei running: cavilr. When auhjeoled lo psoiaBi^ tht 

la aU dlreoUuB. If these are treated wltti pMassa membnaKS are deoampoeea, Ulie the t 

•bey win appear oVUeoay onnposeS ot celliihae. fibrea, into an tntohible, iv 

Accordlniloffi ^ -' -■- -■-- -■■--- -■ 

tie of Cj/ntkia pe 




^ M] crj^ralB and cells I Ih.-- ^ ,. 
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JTSUtter was nnable to determine the etrDctnre lated maDuei, eapeoialty in tlie external biyir. 

Dt 1^ th rd and exleroal layer vhich is iiomy, fbr Bee Gnvier, Itita, Bar iBI Aeilidl^a^ be, p. 16, PI. 

he taHl at Ids diapoaal oi2y atailwUo apei^nena m. flg. 1 (PSo/iiHio mamilieru) / fioBi^y, 

of thl& cUntkia. He bbw however Oiat it salted Kim. be. p. lOi, Fl. IX. flg. 1. B. (fhaliuela 

■wiehtlieHilddlelayerlotBrttiUieipinesirhichpro- tulcataji and BeUe Chii^i, Deaorliilone enotfl- 

Jeot from the Bnrtliw of tae aBn. mia dcgii animali loTertebnitl della Bii^lia citeHore 

In tjie mantle of Ountkia pomarla, the louKltu- Turn. nl. IMl, p. 38, Tar. LXXXIV. Og. 2 IPhal- 

dinal flbrea predominaie, and between them lie lusiajnonacAas). 
erjBtals, roand ^gment-cella, and other cells which 
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mmeet haa recently recei-ed much attention tTom 




Xcl-^hl (M«Uer'> Arch. 1861, p. 178), and his 






between the modes bi which cellulose occurs in the 
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Ascidiie and In the Tagetable kingdom -. 
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o( PkalUnia it Is only sparingly present, but in 




CyMkia and the new Chiban Ascidian, it is mneh 
more abundant and alone coaslitotes the corneous 
epidermis ot Iheir mantle. 


see loc. dt. p. m, les. This valuable papa ta 









Isoirn by Iodine and sulphuric acid ; It Is soluble lose io animals Is very far Irom conPoanaing tbs 

In causUo polass, mid behaves exactly lifce su laa- animal and vegelaMe klngdmns, for vhaieier else 

nul mecnbrane as do Hie nuclei and vessels. may be said, Uie previously estaJibBhed Li" that 

" 4. In the mantle of Phallusla, cells abound In Uie animal CTll-inembrane always oontatns iJlMsren, 

a bomogeneouB, Interstitial subHtance cauposed of ret^ns its fbrce. 

oeilulosBiitiaDDlyattbeinuermarginoftlieiuantle gee, also, the report of Pojen tin Killilier and 

thera, ms&e tlielr appearance- In Cffnthio, &c.. Rend- 1840, XXII- p- &&]- 

there are scarcely any trscea of cells, whLe the But sea for some dissenting views on this subject, 

" i. A teesellited epmiclium, containing no ceLu- J, OcL 1852, p. 22). —Ed. 



ab,Google 



190 THE ACEPHALA. §§ 173, 174. 

§ 173. 

Witii the Bivalvia, the mantle exhibits (especially near its free borders), 
contractile motions upoa the slightest touch. These are due to numerous 
muscular fibres which traverse in every direction its granular parenchyma, 
but are most abundant in the borders. It contains here, moreover, nerves, 
blood and aquiferous vessels, and in some . species, even genital organs. 
The borders of the mantle of the Lamellibvanohia are often provided with 
very sensitive contractile tentacles ; ''' tJiese are rarely wanting around 
the anal opening, — an orifice which serves also for the respiration.*^ In 
many, this anal opening is divided by a septum into a round, superior and 
inferior orifice.*^' The borders of these two orifices are often prolonged 
each into a longer or shorter fleshy tube (Sipho). These two tubes, 
which are often blended together, project considerably out beyond tho 
anantle and shell, but usually can be wholly withdrawn.'* 

With the Brachiopoda, the border of the mantle has, instead of retract- 
ile tentacles,  —  hyaline, radiating filaments, which are hollow and deeply 
inserted in the substance of the mantle,'* 

With the Lamellibranchia, and Brachiopoda, the internal surface of 
the mantle is covered with ciliated epithelium, which extends also upou tha 
abdomen, foot, oral tentacles, and branchial lamellae. 

This epithelium is of great importance, since it constantly directs cur- 
rents of water into the mantle, and thereby food is brought to the mouth, 
fresh water to the branchiae, the eggs and sperm are carried away from the 
genital openings, and the feeces are rejected outwardly. The esistence of 
this epithelium mates it clear bow these animals can continue to live when 
buried in wood or stone. 

§ 174. 

The mantle of the Bivalvia is covered by two shells, whose ioflnite vari- 
ety of form serves for their zoological classification into genera and species. 
These shells are composed for the most part of carbonate of lime so closely 



m. TliwehftTB .. „ , „ , . 

StBjigny (MAm. &D. p. 47, t^yiittona and Bolryl^ Hu^ are unlLed da aa to appdr aa a tiDgle atgsa- 

tia)), mABeUe Cki^s a)iuri>. &o. UL p. 34, wiaiMtieira,li!/^Pttaopata,Soltn,Pliolat,lM- 

Tai. LXXXni. fig, 13, 1£ (PDiyefinHin tArlOej) ; iraria, ClatiaglUa, Bbd J^ergiUmK, 

bat JtfUne JSiiiardi (Ids. clt. p. 41, PI, VII. Sg, 1, lu these tvo lust gaan, tbe inuitle Is pmloiued 

lb. iG, {^4. ) b^n regarded Uiem nitb BotryUuB direckly into a aLphoi wlUiaiE lay ap^redable Une 

prolDugntioiia, — a> vi&wentir^aaaentedtobyK/il- beside Uie siphon and 'the aarTow imtwloi (>p«n- 

aieT. tag, there ii In Itae nuddlB of Iti naUai border, a, 

1 Wilh Avicula, Anamia, Pectai, and S^ti- recy email aperture, nbi»e nature Is ;et vltb ms 

d^lus, there are two or three rone oT cjlindrioal doubdul^ «eej£t«^ejf audZ^ueAorf, Neneffh-bet 

Uma, tbese tantaoles are hl^l/ devetaped, and flg. 4, a; and Owen, On the Anatomj of CLftya- 

mxutle. With Mytiha edulis, they ore peculiar, p. 270, PL XXX. fig, U, 14, or (he Isis, ISStk' p. 

beliw tlutaned and digicom, MO, 1«3;, lab, U. ftg. 13, 14. 

ue DO tmtBolea anmnd the ana] fiesure, nhUe the horny lubgtaiice. They are smooth and ray 

priiuiijia] mantle^xtace wblch iB oepuated from wnall wICb TereinOnla, and rery h>t^ and jobital 

this UlSb by ODly a narrcnr latbmnB, has than quite nith OrMotila and Lingitia- 

Dmnecoos^ uptv Its botdera ^ eae jPjWff^, Hat- Wltli Orbioulot eaoh article of the filament la 

are. dantsch, LBnd,juid SdaBwasaer HoUnsken, mirromided irilli Bhort bilslles ; eee Owen, Trans. 

AMh. II. Ttt. L flg. 1, 5, e, p. b. Theae Kalades Zool. Boo. p. U1, 1&4, PI. XSU. XXIII. i or the 

have al» a third Bsmn, irbioh <s dociol and dtn- Iile 1S3S, p. lU, 161, Taf. V. VI, ; or in the 

ated quite distant from the anal one ; It vas flrsC Ann, i. So, NaL III 1939, p, 96, fiS, Pi, I, n, ; 

orintad out by Bgjonm. I am yet nnseUled as to and fogl, Neur ^— ■-•■-•--' -— ■■" ■— -■ — 

Sb nMore. See F/tfff^f loc. dt, Taf, I. fig. 5, (. isohen Q^ellaol 

i ^aeardia, Tnitacna^ ani C --i.-^-- ,.- 

t Willi PaammeMa, Tellivt 
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ilended in a homogeneous organic base, that this last is not apparent ex- 
cept by the aid of a^iids. In a few only, does this organic base predomi- 
.nate over the oaloaveous matter.''^ 

The intimate structure of shells is quite varied,™ but nearly always aa 
external fibrous, and an internal lamellated layer may be distinguished by 
aid of a simple lens. The external layer appears to have a crystalline 
texture, being composed of thickly-set, calcareous prisms, attached perpen- 
dicularly or obliquely upon the internal layer. These prisms, however, are 
not the resnlt of a crystal lization, but, as is shown from their development,'® 
are only cells filled with lime, and if dissolved in acid, delicate priamatio 
cells remain aa the organic base. The internal layer is made up of numer- 
ous superpcssed, non-cellniar lamellae composed of the organic base, and 
arranged intricately in various ways. To the plicae thus formed, and 
between which the carbonate of lime is deposited, is due the pearly aspect 
of this interna! layer. The relative thickness of these layers varies, 
sometimes one, and sometimes the other, being the greater.'* The exter- 
nal layer is undoubtedly secreted by the borders of the mantle, while the 
internal is formed by a secretion of its external surfiice. 

The growth of the shell is not continuous, but occurs only at certain pe- 
riods of the year; hence the formation of concentric lines and furrows 
upon its surface, analogous to the yearly rings of trees. 

The external layer is often colored, either uniformly throughout, or only in 
spots ; while the internal one rarely contains any pigment. By examining the 
eicatrized wounds which these animals accidentally present, it will appear 
plain that this pigment is secreted by the borders of the mantJe. For, if 
these wonnds are situated at a distance from these borders, the shell is 
never filled except by a layer of colorless matter."* 

In the shells of some Bivalvia there are, moreover, special, narrow ca- 
nals, which are either simple and traverse the shell obliquely from within 
outwards, or branched ia a reticulated manner throughout its whole 
extent.'*' 

The shells are not attached to the animal except by muscular insertions 
along their borders, and by an epidermis belonging to the borders of the 
mantle. This epidermis, composed of a horny, yellowish-brow a substance, 
stretches from the borders of the shell over its whole external surface,"' and 




b of Hut. Hist. 1«. oil. PL XIV. able . ._, ..._ 

Lhe B€j:oiid, to the corpDsct«B of booe. CafstMef 
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in Borne speoiee covers even the wtole of tte siphon.''' Very often, how- 
ever, this epidermis is worn away upon old portions of the shell, whicb 
ia quite striking with those which have lamelliform or pilous prolongationa 
around the borders of the shell. ^^ 

The two shells are joined together partly by a hinge [Cardo), and partly 
"by an elastic tissue {lAgamentwm).'-"'' This last, either external or inter- 
nal, is antaaoniatie to the adductor muscles of the shell. It is composed 
of elastic fiores, the internal of which, when the shell is closed, are com- 
pressed between the borders of the hinge, while those which are external 
are lengthened out. In both cases, their natural aetbn ia to open the two 
shells.'"' 

§176. 

The Terebratvlae have a very remarkable internal calcareous support situ- 
ated upon the inner surface of the two shells. It consists, first of two delicato 
outwardly curved peduncles, which arise from the aides of the two cardinal 
teeth situated upon lie non-perforated valve ; then there are two other pe- 
duncles which are shorter, and arise from a longitudinal ridge upon tho 
centre of the same valve ; these pass in front and unite in an arcuate man- 
ner. The two branches thus formed are abruptly recurved after a short 
course, and unite, forming a common are behind the centre of the shell.*'* 
With many, this structure Is much more simple, consisting only of a median 
apophysis, from which pa&S off two alar prolongations which are curved at 
their extremity.^ This structure serves principally for the insertion of 
the tentacles."' 



CHAPTEK II. 
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tao, iriib the BrBctite]»aB -, and wiUi Oriitnia, BnvKtbsi j see Owen, Inc. dk PL L Sg. 4. 
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ot Oifst bAve tUi spparatua UgUy derdived and hent 
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But Salpa presents a remarkable exceptioQ to this, for here the fibres are 
Btriafed."' 

"With the Tanicata, the muscular system is mort simple, being limitect 
tfl a. subcutaneous layer, which, with the Ascidiae, envelops like a sac the- 
body of each individual, and is attached to the skin only at the two open- 
ings of the cavity of the body. It is formed of numerous circular and lon- 
gitudinal interlaced muscles, among which there are, here and there, 
oblique fasciculi.'* 

With Salpa, this cutaneous muscle consists only of a few isolated bands 
boundtogether by a thin, homogeneous membrane. These bands, which vary 
much in number, distance apart, and direction, surround the cavity of the 
body, usually in a belt-like manner. They are sometimes sti'aight, some- 
times curved, and their extremities never meet upon the ventral surface so 
aa to form a complete belt, but terminate loosely, or are blended by anas- 
tomoses with adjoining bands. Ai'ound the two opening of the body, they 
form real sphincters.'"' 

By means of this muscle, the Tunicata can enlarge or diminish the cav- 
ity of the body, and thus cause the necessary renewal of water for nutri- 
tion and respiration, bedde ejecting the faeces and products of generation. 
The Solpa, by rhythmical contractions of their body (its anterior superior 
opening, being closed by a membranous valve), eject water through its pos- 
terior opening, and thus are propelled along, 

§ 177. 

With the Bivalvia, the muscular system is much more complicated. Not 
only are muscular fibres scattered through nearly the whole body, but in 
certain points, they are so aggregated as to form distinct isolated muscles, 

The krgest of these muscles are the Adductores of the valves. With 
the Lamellibranohia, these consist of a single or a double mass of thiokly- 
set, parallel fibr^, the ends of which are inserted at opposite points of tha 
two valves. Those species which have two of these muscles are called 
Dimya ; here one of these muscles is anterior, and the other, larger, pos- 
terior. With the Monomya, there is one muscle alone ; this is large and 
situated near the centre of the valves. 

With Braehiopoda, these muscles are more complicated, there being four 
pairs. Part of these, only, are doubly inserted to the valves,"' while the- 
rest, which arise from one of the valves, are inserted upon the peduncle, 

ni. flg. Ifl,' Th™ striae ai-e due lo 8 alg^jag pU- dlea, Uie anterior of whioh ooovei^e upon the back 

gt So^ia Kinarta prewired in uJoohoL trill haa M^.Biu:)ixThaMeB.lDC.cLt.[ig. 9 ; and Socfgnji, 

observed tlie ume la (be mnaOet of oilier Inverts- Htm. lots. cU. PL XJilV. Cg. 1. With Salpa mn- 

bcal^e {Mfilla-'t Arab. HtS, p. SOB). Ih« mne. cronafa, and mrufmn, tbeee ilrdlea uv dleaded 

cDlH-[iiiriU»Df Aafpaara bDond togeUiBT in prim- togeflier upon CliB back; Befl Meytn, Ueber dJQ 

itiTe liband-llfce findooli which ate pllcal«a anrii^ Belpen, loo. idt lab. XXTUL flg. 6, Tab. XXIX. 

coatracHon Hka the fi'iU of (. " " .....-..-.--—.--. ,.:. 

2 See SfflrfjnB, Mini. *e. H. ■\--„. _, „ ,— . 

(mioapd (^uliia); Delle Chi^e, Descrlit ic, G. H, 

and the Ofltal, of tha phjridol. loriB, ■-- ^ n. .. 
IFAalluaia). 

girdles ; eee Eacirickt^ 
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As tte points of the insertion of these muscles do not always correspond 
with the two valv®,® their direction is often oblique, or, they sometimes 
even croas each other.'* Orbiaila and lAngula, which want both the liga- 
ment and hinge, haYe this disposition of the adductors which terminate 
usually by a delicate tendon, and the contraction of either of these muscles 
alone, prodaoes the lateral movements of their valves. 

The spirally-pointed tentacles of the Brachiopoda are moved by a par- 
tioukr apparatus. The fringes of these organs are inserted upon a carti- 
laginous tubular prolongation which tapers to a point. This is closed at 
both extremities and oontains a liquid, whieh, by the contractions of the 
circular muscular fibres, is propelled from the base to the extremity, thereby 
unrolling the spiral turns.'* Those tentacles here certainly take the place 
of the elastic ligament of the bivalves, for their extension probably tends 
to aliffhtly open the valves. 

With the Xiamellibcanchia, the tentacles whieh are not rolled, are ar- 
ranged quite differently. Like their branchiae, they are scarcely at all 
irritable, — this being due to the fewness of their muscular fibr^. But in 
the mantle these fibres are very abundant, and especially near their free 
borders. This is true also of the Siphon, in which both longitudinal and 
circular fibres can be easily seen ; here, two vei'y distinct flattened musclea 
arise from the base of the siphon and are inserted upon the two valves, ex- 
ternal to the posterior adductor muscle : these serve as a Retractor siphoms. 

§ 178. 

Very many of the Lamellibranchia have a highly-developed organ of 
locomotion, — the /ooi.'" This Is a muscular prolongation from the ventral 
surface, which passes obliquely forward to be inserted upon the internal sur- 
face of (he back of the shell, by four, rarely more, tendinous cords. '^ 

These coi'ds surround the abdominal viscera, and becoming gradually 
thicker and more muscular, finally blend with numerous, interlaced muscu- 
lar fasciculi which compose the foot. This last varies considerably as to its 
eize and form, and can be protruded a long way out through the open sheila, 
but may also be wholly withdrawn.'"' 

2 lAngiUi forma an eieepUon. Here the pi-ln- visMral sue lo the vslvea. With IdrtgMla, there 
ctpal addocbor la n flhort, solid jduscIp, which are, be»de Lhe principal addactor, fi3UF p^ra oT lo- 
B^elches fiVTM^ht aDTOaa ftom onu 3h^l to Uie tarlated muaul^^a, whicli pass oWiqueky thron£h the 



'^b^i. 



ftiiyjtli the opening of Ibe nivt and letmiqale in the ybIyes, qnite near the 

whieli are ^o» >md Uesh; und which arise St the ddnlo, l7nto, Caritium, I 
base of Uie binge. Of those of the perRvUed have tbund a third pali of 
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Most of these animals vji6 this organ to dig in the sand, or to creep along 
on soft suriacea. For this purpose, they reach it out in front, and then by 
alternate eontraotions and elongationa, drag their body after it. Some spe- 
•cios can in this way glide freely along like the Gaat^ropoda, or even seize 
hold of acjuatic plants.'*' Sometimes this foot is truncate and hollow at its 
extremity, and probably, therefore, acts like a sucker.*" 

§ 179. 

With many of lie Lamellibranchia,*'' the foot appears imperfectly de- 
veloped, and has a secretory organ of the Byssus, a part by which these 
animals are attached to wood, stone, and other bodies. In this case the 
foot is a delicate, protractile, tongue-like body,!?^ capable of a stiffuess suf- 
ficient for creeping, hat used chiefly as a feeler to find the points of attach- 
ment by the byesus.**' It always points towards the oral extremity, and 
upon ite inferior surface there is a longitudinal furrow which has a cavity 
at its base. The walls of this furrow and cavity secrete the byssus. From 
their glandular aspect, they differ much from the rest of the organ, which is 
formed of numerous interlaced muscular fibres.'* 

The bottom of this cavity from which the furrow arises, is regularly di- 
vided by numerous delicate, parallel lamellae, from which arises the compact 
root of the byssus.'*' This byssus is, therefore, inserted into the base oi'tiie 
cavity as are our finger-nails into their matrix. Its base has a fibrous, or 
lamellated structure, and passes into a longer or shorter trunk composed of 
numerous cylindrical, or flattened filaments,'^' whose extremities are some- 
times discoid."' 

§ 180. 

Many IJivalvia, which are likewise wanting in locomotive organs, and 
have, moreover, no organs of the byssus, attach themselves to bodies in 
another and peculiar way. Thus, with Anojma, one of the valves is marked 
by a deep fissure, across which, like a short peduncle, a portion of the ad- 

'WiLb TslUrta, Dtmax, ami Ctfcfas,]^ is ver^ long 4 1 do ofk: 7et<,learl7 naderatODd the true natnre 
^n& uore cT ksB ridged, aa& ottea qu[t& Bmall i,t cf the WHile ivliteh s^ci^te tbe byaaua. A^ M&iler 

WLth Cardiumt JVucuZa, Trigania, MaetrOt poeed of rouDd cells. He oLflrmQ to havQ seen at 

' ducta odhiB gland; am Wieg. 
K. in, IbT. L ag, a. Od Uie Uber 

deTcPaclMncuim)^ w W Id S«it{ffueuin uid y^gSh. AoBt. 1836, p. 271), with Area, aod 

itkolas. sSssA. Smaer, ia WiegmiBin'a Aruh. too. idt. 

1 The MBlleacea, Arlculacea, MytUaraa, with Taf. L fig. 6, c (Ttoioeonis), and Poll, loo. oit. 
J>ecie«, Lima, Arta, THdacna, &o. 11. p. 13S, Tab. ixiT. Ig. 6-f C^roB). 

Unio, and Cyclas, when hatched, a secretory the Uemoii of ^. Jfdlter, loc. dt. Willi Jrcd, Its 

ergan of the hjaBus ; see Ireiow, J 197, note 13. ftiiai is very reraarltaWe, oonrtaHng of a (olid, lat- 

S For the byaeuMOiwlDg orgaD, see Ii€ghayt9, erAHf-ocnipreBfled trunk, OHriuated aboFe uid be- 

-Cjrciop. of Anat. &c. L p. TD3 ; and especially A. knr, and havii^ fllaoieaD npou do portion. WiOi 

'OeBysiSo Aoephalorum, Dissert BerollnL Uiatof Pinna, on Ihe(!oDlrarj,ilaflIamMilBi'einBin 



I. p. i. lit I. IL 
a The manner Id ' 



fhlch MytilMs and Tichogo- Tab. XXXI. fMvlilat edKliey, and Tnli. XXXIV. 
leir bjBsna haa been desclht-d Hg- 2 (Piim-i jnurir.^li,). 
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duotot ninaole of the other valve''' passes, in order to be attached to for- 
eign bodies by ita smooth, calcareous extremity. 

With the Brachiopoda, there is a real peduncle which constantly pro- 
jects through an opening near the hinge. It is a soft tendinous or muaou- 
lartube, whiuh is, perhaps, only a prolongation of the mantle.'*' 



H A P T E K III. 



§181. 

The nervous system, which has been observed in all the orders of the 
Acephala, consists of a central and a peripheric portion. 

The first is composed of one, or several (usually three) ganglia ; the seoonii 
consists of nervous . trunks of variable size, which pass off in the most dif- 
ferent directioiK. When the number of these ganglia is considerable, they 
are arranged in pairs which are situated more or less near the median line, 
according to the different regions of the body. The ganglia of each pair 
intercommunicate by a transverse commissure of variable length. They 
connect, moreover, with others, which are even fitr removed, by anastomosing 
filaments. It is difficult to decide which of these ganglia is the brain. Many 
species want a complete ganglionic ring surrounding the buccal cavity. 

§ 182. 

Prom its estrerae softness, the internal structure of the nervous system 
of the Acephala is very difficult of study. Its primitive fibres are very 
delicate, and are surrounded, in the nervous trunks, by a distinct and very 
thin neurilemma. In the ganglia, through which orange-colored granules 
are usually scattered,"' these fibres pass into a very loose tissue composed 
of small transparent vesicles, which probably take the place of the gan- 
glionic globules which are so distinct with^other invertebrates.'* 

§ 183. 
1. The nervous system is most simple with the Tunicata. It here consists 
of a single ganglionic mass, which is subcutaneous, and situated between 
the two respiratory tubes. 

tfteirapertbrattvalte. The largest ot these, logeUier sue, while ila luKtLor is oocupied by a lioUow, 

other valvo ; vhUi IhB third 1< iOMrtad upon the see Oiusn.lQC.' oit. (Terebratuta), and Fogl, loo. 

Barns valve, ciC. Tab. L tg, 1-6 (Li'n^/a). 

3 It has already been Teiaarked(MT7),th&tnkth I These Drange-colored gaoglia &fo quite dlatlDct 

tha Bruhiopoda the piilancle recsives mm- wiUi Cnio, and Anoilanla. 

eles both from the Ijod J and from Uie valves. It 2 AlUionah Uie Naiades have TetJ large ganglia, 

annole of Livgula, espeeiaJly in cooipurlson with ataled from Uie Intervenbig tissue. 
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With the Salpinae, the central nervous mass is upon tlie dorsal suriaoo 
in front of the middle of the body. It oonsista of many closely-aggre- 
gated, yellowish ganglia, from wtich nerves pass off in all directions.*! 

With tho AsciSiae, it consists of a single large gangliou, which is easily 
found within the muscular envelope, in an angle formed by the oral and anal 
tubes. The nerves which pass off in different directions froni thia gan- 
glion, belong chiefly to the musoalar envelope. Some of them, however, 
pass to the organs of sense atuated near the two respiratory tubes, and form 
around the oi^ce of that one of them which is buccal also, a complete cir- 
cle which corresponds perhaps to an cesophageal ring.'^ 

2. The nervous system of the Braohiopoda is as yet little known. 
However, from the presence, in some species, of two or three ganglia about 
the cesophagns, it may be concluded that it is analogous to that of the 
lamellibranohia. i^' 

3. With the Lamellibranchia, the nervous syst«m is the most distinct,"' 
Its very symmetrical arrangement is prominent, except in the unequivalved 



nass wim satpa; va^ oeicire njin, mai 
:u Df the onbnd had been firroneuur 
Stmirnu (Mim. jio. II. p. 127), ai 
• 'De galps, ■-- - '^ "- "■- "-— - 



sards as 






,1^^" 




j^prMcipal ga^U- 




lying neat the aoal M 




a cuiiil 


r (Sur la Li,^^ hB. 


dt. p. 8) thinka 



gaDglla at the baee of tha 



cil, p, SJl, Tab. XxVn. ^. i, d. IS (Sa^apln- cU.) has found two ganglia in trout of ttt 
nata), Tab. XXVIIL flg- 6, h k. la (Sofpa aattro- gnB of OriiOuio, and oos behind it ; aa 

dal with two arterica which go to the two hearts. 

Tho nerrooa system of thft LamellibraDchli 
» fliBDovered by J. BatUis. In 1J9!, ha had 
,1 TopKBeuted Hie antertor pair oT ganglia of An^ 
inio (loo. tAt. p, 132, Tab. IX. flg. 10, 11). PoU, 
i Ifuo, had already hgured tho nervous system 

Beverai Bpeoifs ot this order (Loc. oit. Tab. 
[XVr. flg. I, n. (Pinns); Tab. Vnl, Bg. 1, i. 
ioto)) Tib. IX. fig. 10, a. (Unio) , Tab. X. flg. 

Tab. XI. Bg. 1, Tab. XIH. fig. 6,!Sole!i) ; T^ 



. ^uoji and Qttimiird 

eral Salfai see Voj^a de I'Astmlabe, Zool. HI. ' Tho nerrona system of 

p. e&9. And tho Atlas EOoJoglque of tha Bame, Uol- wa» diBDOrered by J. Ratlif 

Inaijuss, PL LXXXVLi or Isia, 1839, p. 113, Tab. well repdeBautea the anlartot 



eitnated ; see his Memidr, Over aalperoe, &□,, p. (Phi 
li, Tab. II. flg, 3,10, u,T. (Saftw -—'-"■'— '-^ " " 
and Tab. m, flg. 22 (,^0^ laiHrri 

IiXXVIIL flg. S, D, 13 (Salfa mamaia). ' I am s/atan 
yet undedaea whather the nervons ring, whloli. The 
ajKflTding to EtcAricht. Is formed by the jnnotioD of Byatem 
the two jierra surroimdii^ the ant^lor reflplratory 
DriSca, reaUy correspouds to tho qeeophagoal -= — 



Is formed by 




_....__, _ - . ., ..- . . ._. _ Boo. ivn. 1631, p, IsS, 

(C^/tilhio and Plullutio)) j f L XXIV. (Oiirea, Peeten, Jfadfsfa, Mhctra, 

,^„... .w. v''»->'"v.Ba af OheiyosDma, inc. oit, p. Mya, and Fkalai)/ and, On the Anatomy of tho 

S, &g.*,a.)i Dclii Cii^e (DeaoilE. ke. in. p. lAmeUlbranoh, h». dt. p. W, PL XIX. flg. t {V^ 

2S, TaT. LXXXn. flg. a, and LXXXTV. flg, 3, S, nerepii); Keitr, De Herrts Ooncbarum, Mss. 

iPhBOutial); mnd Sanity, who haa inoladcd aho BaKJM- IBST i Duvenuiy, Snr Tanimal do VOa. 

the oompoi^ AaddlBe mim. tic p. 3a, PL IX. gulhie, (d the Aun. dee. Bo, Nat- XVUI. ISi2, p. 

1^. a". XI, flg. 1\ D-. (fhaUuiia-), also PL 118, ri. V. B. flg. 8 i and, Bur la Sjstimo nerveux 

"VVT ^. IB. xxn, bs- 1^. XXUL flg. 1^. J>'. a', aes MoUusqa^ Ac^phales biralres, Ln the Oomp, 

{BotryllMi and Pymsimayj. read, 1814, Nog, 22, 29, 181^ Ito. S ; orlnfrorfep'a 



iUonlc mass ia always neacer neue Not. 1349, No. IBlj Bbauiliari, Obsai 
li tube, and does not gI°eoff leSyEl^enerieuxdfsUidliuqueBAciphiile 
._....,.,._ ,.1^ _,. _..  „,.. ..__ ,_ .1. ^jju_ ^ g 

in Ftoriep's i 



brftDOhes exij^ at ita extremlUos. The nerrons c^s ou LameMbranch^ \a Ibe Aud. aes So, Nat. 



let ot Iheae authors has also monlionea a John AndeTaon,^-a. Hennii 



* [}ia3,Dole 4,] See, eko, Djivernog (suite) p. 48; Deskayis, 
CoDiptUena, XSsrv, 18S2, p, 665, ana XXXV. and (/ualTefagei 
1802, p.llfl; alsD.Frej and ieacJart, loc. cU. (Teredal — Ed, 
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A. Tiie central nervous mass is composed of three pairs of principal 
ganglia, as follows ; Par anteHus or lahiale, Par poslerius, and Par 
mferius or abdominale. This last pair is extraordinarily developed with 
those species which have a foot, and has, therefore, received also the name^ 
oi Par pedale. 

The ganglia of the Par anterius are mtuated one on each side of the di- 
gestive canal, and are connected by a filament which extends arcuately 
over the circumference of the oral cavity.® They send off two long 
nerves, which pass along the back tft the Par posterius, which is the larg- 
est of all and usually sitnated npon the anterior surftuje of the posterior 
adductor muscle. Its two ganglia are either blended together, or connected 
by a transverse commissure.'^' In this way, the anterior and posterior 
pairs with their commissures form a kind of cesophageal ring which sur- 
rounds the hase of the abdomen. 

The inferior or pedal pair is situated at the point where the base of the 
foot is joined to the abdomen. Its ganglia are contignous upon the median 
line, or are blended together into one, "' They connect also with the labial 
ganglia by two nerves, thus forming a second (esophageal ring.'*' 

Besides these principal ganglia, there are others, smaller, and situated in 
various parts of the body. But these are not constant, for their presence is 
always due -to an unusual development of the muscular system. 

B, The peripheric nerves arise almost exclusively from the three pair of 
principal ganglia, for the nerves of connection do not usually give off 
branches. The few and very delicate filaments which sometimes pass off 
from these last, belong, probably, to the splanchnic system, for the princi- 
pal ganglia appear to furnish only sensitive and motory nerves; these are 
usually distributed in the following manner : 

The Par anterius sends nerves to the anterior part of the mantle,®' tO' 
the anterior adductor muscle, and to the tentacles of the mouth and its cir- 



The Par posterms sends two very large trunks to the branchiae ; alsO' 
other nerves to the lateral and posterior part of the mantle,'"' to the pos- 
terior adductor muscle, and delicate filaments to the heart and rectum. 

I The leogA of the snt of this fllament of oon- ler's Arch. 1840, p, S3, Taf. m. fig. 3, g. ; kihI 

BtaJBa depeoda spco tbs poalUon of tliB nra labM Blanchard, Loo. cLt. p. S3S. P]. XU. tg. b, a. b.), 

gfti^UB. TI)iiB nitti Flaten, where thesa gai^lia lielweeo these ganglia with wblch it le Id conneo- 

— "" — *Bd nmun^lly In tbfl rear, Itli Tery lot^ Utm toy onmDiBBnres, 

— "--^ -Mle wlOiPioiM, »Dd Soien, S0( Iheae three ganglia, the Par anieriva has 

lll(iafiKrriI,tbeieBan)jialie rather taken the For pnsf eriui for the prinoiiAl 

, that this anagtomotio flla- uemnis luasa. Ic^ mj own part I Uilnk thai aU 

lo'cMed Ok Par liraathialt, which Ib prohn^ed fer bejonfl the oral opaji^, 

;le gangUon \d those Bpe«^ea and Is streogthened by a nmecQlai maea — hare 

lolled at their iovei' part ] ae tea to tneive ganglia lying along the bordar of the 

od these ganglia are separate, a email ganglion npon the muecnlar m&jtf ^iiidh is 



branches of Uie & 
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The wptoa and its muscular apparatus reoeiYe tteir nerves also from this 
same pair. ''' 

The nerves of the Far inferius heing tlestined chiefly for tlie foot, cor- 
respond in number and size with the degree of development of this organ. 
This number, however, varies between two and six for each side. 

5 184. 

The Acephala have, certainly, a Splanchnic nervous systeni, but as yet it 
has been found only with the Laraellibranchia;"* and even here it ia 
seen with difficulty and imperfectly on account of the esti'ome tenuity of 
its filaments. 

With some species, delicate, lateral filament* pass off from the nerves of 
communication, which connect the Far ganglwrum inferius and posterius 
with the Par anterius ; these may be properly termed sympathetic nerves, 
for they are distributed partly to Ihe walls of the digestive canal, and the 
heart, and partly to the liver, the gland of Bojarais, and the genital or- 
gans."^ 



CHAPTER IV. 



OHGANS or SENSE. 



§ 186. 

Of the organs of sense with the Acephala, those of Touch are the most 
highly developed. They usually consist of conical, or flattened, protractile 
prolongations of the skin, which are extremely irritable, covered with cili- 
ated epithelium, and often of a deep color. 

U Whea Hie Wo rehr actor Diusclea c^ the siphon LmnelUbrancbia. He has Dbserred (Edc. cEt p. 
are lar^, aa la (he case vilii Soieii, MeciTa, Ve- 1&) Ibat the oramissnral flIameiiU, which pasa 

Hreral gaoeUopIc enlatgeuteota alor^ tiieir Lnteatinal canal, to Uie Uver, ami ^land of Bojanusj 

course, connected bj traDsverse Gl&meats ', sea and that those of the Po;r pe^ale give off similar 

BUtackard, hM. dt. p. 333, PI. XII. 0%. 1, 2, d. braoohea to the gonilal orgsna ; and also, that 

(Soim and Bbstray Uicse nerves (Orm several P/emM between these 

1 With 1^ sbnple Asoidiae, as a sympatheda organs, and From wblch are given oS mjimenta to 

system may perhaps be cooeldered the gaoglicn, the heart. From this diapositioD, lie iH^t to con- 

'jvHiini nnnenhiti'mn. Tf thiR ia SO, the Same signiflcaCiou wouM he 
the nerriiDs fllamenls which Blaachard 

ganglia which belong to the conunifsurea of tba 
d BlattcJIard hare seen Pot posterius^ Uore proTound researchOB upon 

i but as they oonld not, whether the two gai^ia situated between the labial 

iltate to r^mA them sa ganglin, with the apodal LameUiiiranchla (sea above 

noi-e po^UTe ia favor of § lAi note 'i), reiilly corr^pood lo tbe Par pedatc, 

heUc system with the or do not rather belong to Ihe sympathetic SfaUin. 
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With both the simple and the compound Aseidiae, there are, atthebaseof 
the oral tube and at the entrance of the respiratory cavity, numeroua fili- 
form and sometimes fringed tentacles inserted upon a kind of ring.''' 
With the Lamellibramchia, there are often conical tentacles around the 
respiratory and anal openings of the mantle,'^ and the orifice of the 
siphon. '*' Among those which have an open mantle, there are many the bor- 
ders of whose mantle, either wholly, ov only posteriorly,"' are provided witb 
thickly-set conical tentacles, "i' These receive all their nerves I'rom those of 
the mantle. 

Instead of these retracfile tentacles the Brachiopoda have long radi- 
ating bristles upon the boi-ders of the i n intle.*"' These project a consider- 
able way beyond the borde -s of thp valves, and having perhaps s 

t their base, they aie (bus tactUe organs like tbe vibrissae of ai 



The oral opening of all the Laniellibrinihia is provided, moreover, with 
two pairs of contractile, foliited lobes i ointing backwards, which are per- 
haps oral tentacles.*^' Each par iB comj-Osed of two lobules, an internal 
and an esternal, which are united at their base, and whose surfaces lie 
against each other. Behind the border of these four lobes is somewhat 
thinned, while in front, the two on tbe same side usually pa^ into each 
 other, the esternal being above and the internal below, the oral opening.'* 
The free surfaces of the lobulea are smooth and covered with a very thin 
epithelium, while the othei and opposite suifaces are furrowed transversely 
throughout, and the bordeis of these furiowsare fringed with very large 
yibratile cilia.**' 

As taotUe organs, may be raectione 1 the two remarkable arms which, 
with the Brachiopoda, are sp rally rolled up near the oral opening. The 
long, pectinate fringes upon then boiders aie united at their base by a soft, 
hollow membrane which is pobably contractile, and is provided with vibra- 
tile cilia.'"* 



m oootnujtal! ate Foli, loo. dV TiJi. XXII. fig. 
1B>14, XXVIL fig. B, 10. 
I The branohial lameLlae of the lAiuellLbnuichEa 
I4mit. nave theaa furrovs upon eJl tb^t aurrkccA, aod 

J AatoUieiAlDi^EirgaDvliiah, wlthpSo^woorcU- die lobes. It ia Ihetefore probata Uiat, like the 
JbrmiSt prqJeDlia JoCo the caviij ot tJ» body aa oral toLtacleB of the Polfpa and Holothnriana, tbef 

T&splratoiy i^wdId^ Hod die oenbral luua of the only us ^ostatory orgima fbr the tOod eDtfiribg tiia 

nervoon sfBton, I uu yet DDdetermlned whether or mouth, bat alao u thoao of li^stioa, be^e l^dng 

not it correspondB to tha tacljle lobea of the lamel- a port also In the respiration, 

libroni^ia. It appears Bcoooth upon Ita free 1" The redearohes of Cuvier, Quren, And Vogt 

border, and racdves, At Ita trniLBverHl^ BOTinted (loo. <^) upon tbe ajifiH of the BracbiDpoda, wers 

bBse, tno Derves from r^e priooEpaJ gao^li^ With made apnn Bpecimens pxeeerred In alcohfiL. 

Over Salperu, ioe. cit. p. 14, fig. 8, 10, 23, t. Wltli also (Zool, I>aok»,I. p. 1). and Pali Ooo." nit. U. p. 

Safpa mticrannf 0, tUB dngulai otgun is altuatsd 190, Tab. XXX. fig. 32, 23), say nothbig upon Un 

In boDi of tbs uerroiu oentre, and has been taken dioCiddb of the ^b^a cl OrlnauUi aJid Ttrebra- 

bf JIf e^fln (br a male geojlal organ s eee Ueber die tula, K Ibej are really ooDlractlLe and cijlaled, 

&ioea, JM!., p. Wfl, Tui. XXTIH. fig. !>-10. Ois whole apparatus is quite analoeona to that of 

BAvUmlaria, iiotariio, Fintia, Cortlium, the Aiayimeliae. 
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§ 186. 

As yet, organs of hearing with the Aeephala have heen found only among 
■Hie Lameliibranchia. They are here feebly developed, consisting only of 
two Biinple round capsules filled with a transparent liquid. Their verj thick 
and somewhat solid walls are homogeneous and transparent ; they enclose a 
Titreous spherical otfllite, of a crystalline structure,'" and composed of car- 
bonate of lime. These otolites constantly keep up very singular swing- 
ing and rotatory motions, which instantly cease, however, when the capsule is 
-ruptured.'^ These auditory capsules when present, are situated in (he foot 
in front of the pedal ganglia with which they always oonimunicate,''* either 
^contiguously, or by two auditory nerves which they rtceivc,'" 

§ 187. 

Organs of vision are very common with the Aftephala, and always many 
In number. With some, they occupy a large portion of the borders of the 
. mantle ; with others, they are confined to the external orifices of the longer 
■or shorter mantle-tubes.'" 





Uy of the septs lyln^ belveen Uie pericBrdlum anc 


ades, Cai-dlMea, aiA the Pylorldw ; biil were 




iraedaaofaaoulitfuLdaluro. Since tben, sftsr 


rior eslreoilty of Uie tiaiichlae la inbertea ; ser 


PBlUiK thou nKh Uk auditoTT organa of Uia 


Comp. reniL 13*6, XXn. No. J ( or Frarifp'i 


rj-M of flsh, I am latitaed thai thej- Me teaTly 


neue Not, No. SIS, p. S33. 


r ebpple oCEAim «t hearing ; see Mi.(fer-. A«b. 
1, ji. M, «»i ffleffDMBit'* Ardi. 1811, 1, p. 118, 


i WiUi Cy6las, and TfUinn, Ihe auditory cap 


aulea are contiguous with the gsngUa of the Pm 


VL Tg. 1, 1 (cJoiO. oomeo); or, ule And. i'. 


pedaie. WiUi jHodoiiia, Unio, Caidiiim, aiu 


su. X. 1SS8, p. sie, zix. isis, p. i»s, pi. 


JKbh, they ore a lltfle removed. 
It is remarkaMe Uiat thess organs appear tot] 




are fOnnfi In olhBr ordan ot thew uUmato. 




a, DeUe CAiv'e mentiDiia with SigNt ntvoti- 


(fiyclaa), whae in others (Jn»dpn(-, and Uni.) 



rid the aadiiffl7 o^eolcB I Ufa, 

~ je Bjot «( Cyclaa. DnEn*!- 1 Pol 

nateljhehaflrieltberfljpirednoroaTefiillydesarlbed 1,1; & 
thlx organ (Seaorli. £a m. p. 15, TaT. LXZVL first Id 
ig. 1, 1.). Sickricia (Anat. BokrlT. af Chelyo- bodies, 
.>.j p.9,ag. 1,0, d. y. andfig. 5) bQrtieii 



has &1bd re^^ at 

fivm Toslcle fllkd nllh vhJUsh matter, and of a ner (On the Anst. of the Lam^lbr. ConcbltW. Isc. 

darate bnty which has, upon Its hirge end, a fls PI. XIX. fig. ], c. 3) nas Ibe first to notice aneir 

lure and t«o lateral depressions. the OctUiot Peclen. Gram (Oatlhies, Ac, p. 

Selle Ciii^e'a figure (Deacriz. kc. m. Tar. 253) has described those ot Pectm and ffwrnfjifus 

^JfXXn. flg. 1.), of the prtndpal gaogUonic mass as organs long bnonn. Grubt (Mttllefa Anib, 

of Cynthia pwaittta, remmda ma of the cla- 1810, p. ai, Tat III. fig, 1, S), and Kroka (Ibid, 

ly of Ghslysiama and leads me to think p. 881, lat IX. fig. 18) have described the stroc- 

thenervoua tnreofthese oraffiis,*ad,qnite recently, fffZifFro- 

» geoersllr Tiip'i nene Nob ISM, ^o. 822, 823) has treated 

^Bddlae, fbr this sutjact most profbnndly. 

._ _„ _, PAaUmio, DesA^ra is not satisfied ot the existence of or- 

djiiiiiiiini, PoftHsfiniiiR, Bolry Uus, StwasOiHR, gang of vMiHi vlth Oie Fccdnea, nhile DuvcrnD^ 

,9unoeciunt,P9Ta«cwui,Jn,,taotaberqleanearlJia regands as sooh the bodies situated on the border 

nervoos ring which aurronuls the na^toiy tube o(thelrmBiitls[IasUt.l818,p.{l2,88). Itlsastonisb- 

<l'uAerdua OMUrievT el pottirieaT). Asl, to lug; thU OmjMjiu ebould Dave denied eyes to the 

Judge rrom hu fignrs OHim. bo. PI. VI. fl£. IL 3, PeotlD»,wherellief aieK complete. Beoouldliave 

4'',h.PLTILag.3l),afai»oCtbeHtubercJe>,wlcb betterdenled thorn to J'jhiia^,^r<»i,Oi(rea, and 

Cynlhidt Chew ocgana appear imalwous to &e cla^ other Ao^hala. Hurli^ my last vielt at 'Venloa 

lUe tody Jnst menUoned. At all erenta, thess aod at Trieste, 1 eiamteed living Individuals cTthe 

._L — ■__ j_____. _i.i. "flotflniigts, tnore attfiuUoa genera^roa,Os(/-«ffl, J*fnnfl,a3wellaaother Lam- 

Lven them, ellibranohla and various AscidEae ; but with nU 

ibabl; due to the ciliaud possible cure, I was uaable to Tediy Dili's descrip 



iiitia b)i bUheto heen given them, 

anie •- 

«pitlielli 

ve appeared to me 



JkIow, the auditory organs of the Qasteropod 
^Ihave been unable as yet to flod these oa 
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202  i:he AciiPHALA. ^ 18T 

Eaoh eye is composed of a ball formed of a fibrous Sderotiea, which, is- 
Bituated upon a small eminenee, or is suiiten in a contractile prolongation of 
the mantle from which projects a cornea, covered by the general skin. Within 
the sclerotica there is a reddish-btowii pigment which is continuous in front 
into a brownish or bluish-green L-is which has a circular pupil ; while behind, 
at the base of the eye, it has the appearance of a kind of Tapetum. This 
is composed of staff-like corpuscles, which produce that beautiful emerald- 
green appearance of the eyes of certain species. 

The Retina surrounds a vitreous body, composed of non-nucleated cells, 
and which receives in front a very flattened crystalline lens. The optic 
nerves which enter the eye-ball at its posterior part, are, together with those 
of the tentacles, received from those of the mantle, and especially from the 
marginal branches.'^ 

The following are the modifications which have already been observed 
with the eyes of these animals : 

With the Aeoidiae, there are eight eyes at the entrance of the respiratory 
tube, and sis of a deep-yellow color at the entrance of the anal tube. They 
are situated in the special fissures around the openings, and in the midst of 
a mass of orange-colored pigment.''' 

With Pholas, Sden, Venus, and Mactra, these organs are very numerous 
and non-pedunoulated, and are situated at the base of the tentacles sur- 
rounding the two orifices of the siphon. With Cardium, Ihe bordei-s of 
the orifices of the short siphons have an extraordinary number of protract- 
ile tentacles which can be protruded through the open valves, each of which 
bears an eye of dianfond brilliancy.'* 

With TeUina, the two border of the mantle have small, reddish-yellow, 
pedunculated eyes, which are quite numerous at the posterior portions. 

With Pinna, the anterior part of the mantle near the adductor muscle 
has, on each side, about forty hrownish-yeltow eyes situated upon short pe- 
duncles. But with Area, and Fectunculus, the numerous reddish-brown 
eyes, usually sessile, are scattered irregularly over the borders of the 
mantle.''* 

Anomia has about twenty brownish-yellow sessile eyes concealed among 
the tentacles, upon each border of the mantle. With Ostrea, the number 
is still larger ; for, for more than a third of the length of the mantle, there 
is a very small short-pedunculated yelljiwish-brown eye between every 
second tentacle. 

But the beautiful emerald-green eyes of the Pectinea are the most re- 
markable. They are pedunculate and situated between the tentacles of the 
marginal fold of the mantle, being very much more numerous upon the 
side of the plane, than upon that of the convex valve.*' 

B See Barner, loo. dt. flg. 3 1 Kroha, loc. dt. Ihe very nnraerone eyes are partly fsolatod, and 

Sg. 18, BHl QraH, loc. dt. f^. 2, partly etcuped la tweoUes and tiifrtUa. 

8 phaUatiit, CynlMB. Hud ClavelHne. aecord- 6 Be^e Iba agures alreaib cited, all of which 

log to Wilt, Inc. dk No. S^, p. 102. Groat (Out- Mong to Fecfen and Sporiiylai, gee also tbcse 

liBM,ftc!.,p.8fll)iiMBeen,atteBBtiriUiP*n«iMiii, whlcli DtUe CMsy'e (DeBcrto, fcc Ta?. LKXV. 

these fonrteer. ETCB. LXXVI.jbu gtimcT theeyu of i>E>et(m. In Uik 

tSee ffjU, loc. dtp. 100. The cdor of the eyea Bame genua, WiUlaia Been Blxteeu txi tireii^^Our 

appura raUlah blue wlih Mactra, — ^ -■ - -» "■ "-- ■'  ■>- 

TeUoviflb browfl wlUl othera. 

E Ben WiU, loo. ait. The pnpU Is Bi 
oral irtth Pinna. WKti Pectnntult 
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$*§ 188, 189. TUB ACEPHALA. 



CHAPTER Y. 



§ 188. 

The digestive caiial of the Acephala is formed, throughout the class, upon 
a single plan. It alwajs consistB of irregular convolutions which are sepa- 
rated witii difEeultj, for their walls are generally not covered by a peritoneal 
envelope, but are intimately blended with eontiguouB organs and especially 
the liver and genita] glancl. The oral and anal openings, which are always 
present, are not upon the surface of the body, but are situated in a cavity 
oiroumEcribed by the mantle,'" 

The mouth has always tumid lips and often tentacular appendages. Its 
cavity has neither distinct muscular walls, nor any trace of a m&sticatory 
apparatus. It passes either directly, or by a short <esophagu3, into a kind 
of stomach which gradually contracts into a longer or snorter intestine, 
scarcely different from it in its intimate stracture. The extremity of the 
intestine often projects into the cavity of the body, as a kind of papilla, 
upon the end of which the anus is situated. Internally, tJiis canal is lined 
throughout with a very distinct, ciliated epithelium. . 

The food of these animals, which consists of slime and small organized 
bodies, is taken into the cavity of the body with the water, and is conduct- 
ed to the mouth by tlie ciliated epithelium which lines this last. In a sim- 
ilar manner the faeces are rejected with the refuse water. 

§189. 

The very feebly-developed digestive canal of Salpa consists only of a 
small knob (Nucleus) situated in the posterior part of the cavity of the 
body. It connects with a fiirrow formed by two narrow folds situated 
along the ventral median line. 

This furrow may become a canal by the joining of iis borders, and its 
posterior extremity, which is a little lateral, opens directly at the entrance 
of the intestinal canal whioh is surrounded with a lip, and ought therefore 
to be regarded as a mouth. The folds of this furrow arise directly behind 
the antorior respiratory orifice, and are very probably covered with cilia, 
by which, solid particles of food taken into the body during respiration, are 
borne towards the mouth.'** 

with IheABCiaise and 1, 2, I.), ia3 Bschiicbt (Orer Salpane, p. 28, 

blrelT clos£iL wIUl the tg- i, 9, IS, m.) ; but Uiey d^acrlbe H ae a dor- 

I, il ia onlj- bbA farrow ftnd a doraaj toil, far they have token 

oral ami UieabdcuiinftliaiLljof UieaeaniDialsriirttie back. 
IbatDf Salpa giibasaiBqatte iiSaacOj flguiedla 

1 Wllh SApa eonyirtnit, sndBWiriina, IhiTa the Ctttalogue ot the PhyiatOogical SariBs, &o., L 

— Hia furrow qnlte aiattocttj-. It appears to be PI. VII. flg, 1, k. This mrrow correspooiis, prob- 

i, tie. 1. X 3. ftc,, (p.). aoH it has also been ml ia, ia aitaatcd upon the two sides ut the mouth. 
L by S'nis^y (m&m. &c. p. I^, PL XXT. fig. 
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The intestinal canal is short, without a distinct stomacli, and somewhat 
spirally convoluted.'^ Its extremity opens by a large anal orifice near tho 
mouth,''* 

With the Asoidiae, the intestinal canal is quite distinct. The mouth is 
Mtuated in the respiratory cavity, far removed from the so-called oral tube, 
or more properly speaking, the respiratory orifice. It is surrounded with 
thick lips, and has at its posterior extremity with many species, a serai-canal 
closely resembling, and undoubtedly of the same signification as the ventral 
fiirrow of Salpa. This canal is formed by two narrow folds arising below 
the circle of tentacles which surround the interior of the oral cavity; itpa,sses 
along the large curvature of the respiratory cavity, and rising upon its oppo- 
site side, ends, after a longer or shorter course, below the oral cavity.'*' The 
mouth opens into a short (esophagus, and this last ends in a long or round 
stomach, which is often quite oiroumsoribed and plicated longitudinally 
on ila inner surface."' The intestine passes first towards the base of the 
body by a short arch, then by a longer one it rises towards the mouth, 
and thence passes to the anal tube, opening, by a fringed anus, sometimes 
close behind the mouth, and sometimes further below it.** 

With' the Brachiopoda, the mouth is simple and concealed between tho base 
of the two tentacular arms. With Terebratida, the tesoph^us is very long and 
curving, opening into a large stomaeh ;''* but with the other Brachiopoda, 
the stomachal dilatation is wanting, and the intestine is simply convoluted. 
With Orbieidtz, and Terebratula, the intestine is short, and has only a single 
convolution which passes to the right and terminates in a lateral anus hid- 
den between the lobes of the mantle. But with langula, it is much longer, 
and its turns are quite numerous ; the anus here is lateral also, and opens 
through a small papilla which projects from the cavity of the body into 
that of the mantle."' 

With the Lamellibranohia the intestinal canal is highly developed, but 
always buried in the midst of other abdominal viscera. The mouth, situated 
at the bottom of the cavity of the mantle, and beneath the antorior adduc- 
tor muscles, is sun-ounded by two pairs of tentacles in the form of tactile 
lobes ; these often form a furrow leading to the mouth, and along which pass 
the particles of food drawn in by the cilia.'"' The mouth opens, either 

B Sh Horns, Lect on Comp. Anat, n. PL WiQi fitoUusfa jnI««riRaK(, there is, oppD^ts 

LXXII. iSatpa Tileaiij. '- ' —' "- -'- -• "■ •— 

5 Foe the DnU and ajial DcifloeB of Satpa, se* 
azures D< CuottTt fijxd Sovigny, lac clt- i 

fiiren. Ttiua, accordiiLe to & prepanJioD in J 

■wo caeoal aiiiieDdogeB (Hiwu, Lect. kc. FL LXXI. e The Bbanan^ i: eiangsJEd with Baltenia, Phal- 

fig. 2, 3, aod Cstalogoe at lbs Shja. Series, I. p. Aula, Cmlhia, SffrilUtui, sud Epherioal witb 

U2, PL. vn. ig. 1, 2, 1. L). Ttit IsteatdnBl csnil Jplidiam, EucaeHum., &e. Ila loi^ltudlDBl tolde 

jt Snipa ^niwUa preaenO a aun more remarkable are often TatydUtlnotlyinarteil etlernallj by deep 

iiGoptlon. No iindena is fonoBd, but the month grosves, aa is the oase nitji Sieitlina, ApHdiam, 

}pens dii-ecU; mU> the ettmaoli which la carted ami Botryllua: see fur Uila. Ssaiigns, loc cit 

OQ'l sendb off an IntpsUne In l^DDt, aad tjie ami Accordh^ Eo hun also there la a smaU caecum at 

orifice ia siUialAd near tho anterior erCreml^ of tiie the base of Ehe BtonLa^ virh Botryllua Schloa- 

venlialgraiiTE I see Cuuler, loc dt. p. 11, &g. Hi teri, and volicuiiua ; see M^. &c p. 201, PL 

H'™e,liK!.<atH.LXXIILfie,a,iiiiatheCiilt2ogua XX. fig.sS fl,3tXLfig. y,o. 

4 Savigny ha- '''—"''" ' .-.■■. ... ^ . ^ . ... -. .., 
dioerent ABOldl 

iWjiIdBMm, BolTylhis, i*yros»™OiV- ' 8 For the iutestlDal canal of aeraral itrachlo. 

Carua alao bm called the attentiea to this cAnal pcda, set Cuvfsr, Owen, BDd Vogt, loo. i^t. 

with Cunthia microcosmMj (Nci». Act. AcaA. » With Cordimn, /BooariHn, ..luicM/o, ftc, these 

PliygIi]i>-ftted.lao.clt.p.433,i:abXXVII.SE.l,2, tnopairs of gustatorr lobules are lery diEtinotly 

q.J. Been passing ivwaids the minuli by u uuuir lateral 
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directly, or liya short (esophagus,"'^ into a large stoniaeli lined with mimer- 
oua papillae and apparently perforated by many biliary canals. The 
intestine, when short, forms a single arch only ; but when long, it has many 
convolutions; it terminates in a rectum which lies along the dorsal surface 
of the abdomen,'"' and passes between the lobes of the mautle, under the 
hinge and above the posterior adductor muscle, SnaJly terminating above in 
a ciliated anus, situated npon a small prominence.*'^' With the majority 
of this order, the rectum traverses the heart.''* There is often, near the 
pylorus, a long caecum"'' extending between the conyolutions of the intes- 
tine to the lower extremity of the abdomen, and which contains, through its 
whole extent, a cylindrical transparent oartilaginoid body — the so-called 
crystalline-stalk.''^' A longitudinal fold extends along the inner suvfaee 
of the entire intestine and a large part of that of the rectum, and thereby 
the intestinal surh^ce is increased. 

§ 190. 

The anterior portion of the digestive canal of tlie Acephala is entirely 
without a Salivary gland. "' The Liver, however, is always present ; it is 



I of Sa^a, or the semi-ciLEia] of Uie TeiHna,^iiotianta. Un-io, Mya, kc. ; see Potif 
B ImpniWiC part ntilch tbia appara- loc ctt. Tab. VIL xnL XIV. XVI. XIX. X?C 



UThe istestlD ' 
wiCh Spondylu4, 
loDgifldhiie ma 
earilSum, Maetrq, . 



ThiH Dowder ie carried by cULa from Uie BnTtbn d«creBsal bIm at lis lower end, whilo at the oppo- 

ti, Qie borders, of the teDCacles, thectcft upon their site one it Is uauslly divided Id eevei-al irregular 

buDaTenelygrDDrediiiterDalBur^eBeveniiitaiJio loheanhlch project low the cavity of th« stvuiach 

ujgte lOrmed by Uicae Jast, theuH iDto onrreDta of ai^ appesr to close ap the oi1fiD« of tlie biliary 

lirect into the mouth. oanslB. With the KalaOeB, where the ai«cum Is 

LOTt casophagoA ts ftmnd with wanUDg^ I have found thla eii^alaT body, wiiioli 

■B, Cardittwi, and Mactra. eslexids from the atontaoh into the Intestine, com- 

ahort uKL has a single arch poaed of a cortical afid a medoliHry portioD. The 

Peoteiij JraOt and C/iama- It is first which forms a Iciud of tulH, is tiomogeneous, 

DT tuTDS with FholaSf TeUinOj toauparent, and formed of conDeotric layers of die 

Pinna, Oslrea, Ju. eosslHiEiioe of the white of an egg. The second is 

._. — J _.j — .g] direcflT behind eqoAily homcgeneoTiB and traDB]Mii'CDt, br^'- '- -' - 

 ■■" -'■■■^"■'^ ^^^ - -^v^ or ■'^^-'^■" ^'' 
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connected with :he walla of tte intestine, almost Inseparably, and opens 
into it through numerous canals. 

With the Tunieata, its strueture ia quite , simple, being composed of 
small, single, or ramified glandular follicles, thickly-set together and cover- 
ing a large portion of the stomach and intestine.'^ 

With the Brachiopoda, tiere are groups of green follicles removed from 
the digestive canal but communicating with it by excretory canals. '*■ 

Widi the Lamellibranohia, this organ is voluminous and composed of 
lobes which occupy the upper part of the abdominal cavity. These lobes 
are made up of distinct Acini formed of browtiist-yellow hepatic cells.'* 

The biliary ducts which open into the stomach or the anterior part of the 
intestine, are always few in number. 



OHAPTEH VI. 



CIECULAIOILY SYSTEM. 

§ 191. 

This system with tlie Aoephala, as well as that of the MolJusoa in gen- 
eral, is of a higher grade than that of the Zoophytes and Worms, in hav- 
ing the movement of the blood due always to a contractile central organ, 
or Heart. This heart is, it is true, very simple in some, but then with oth- 
ers it is so developed as to contain both auricles and ventricles. It receives 
tiie blood from the respiratory organs and distributes it over the body, and 
is therefore an Aortic heart. As to the blood-vesaels themselves, the hith- 
erto received opinions have been of late quite seriously objected to; and it 
appears very probable that all these animals have only arteries and veins, 



opodH are hepa^ OTyaaa.* Uiese tre replaoed by a masa tl lose 

a The int^Dal imolena of Safpa ovea its yeUov- and Tith Z^ngtcJa, by HiKe pdiio 
Ish-broini cdor la these hepMic organs. But IIlBaBe9,^)l1e^iDB at di^rent polntB ii 



Fegt, k 



__ _. joa Jm. oitMJrxriV.jcvyii „ 

DEimoned, ie dieUsgoiBhed also by Ita ImeraDastranoalng dmrta ot pereral aputefl. See 
la Bspanitel troio and riins paranel also Bivnnw' flffcrw irftli^ " ■" "- -'— '- 



,. ,„., ___. _. _„. __. , , __. .. ^ __._, , , ..jd Ticiwgonia poli/moT' 

le DDUlbimded Oa aUanachof the animal nlUilM pis, Bhoil,a]'ll[Kb{csl,ti&aipanaEBlainants, a'" 



a coTdiformit, fOniQlu into their carlty. I bid yet igmraiit as 
,7, Tab. In. tie. aelr funotlon, bnt ba»e In vain « '  ' - ' 



,. .Tab.lILfle. ; , _ , 

30. With tha AaddLae, tbe JLver U a simple gland- Vnio bataoa^ tjimvi^, dnodanta aaaeina^ cyg- 

ulair h^er upon the ebomacb aod iDteaUiie In the nea, JUpa arenoHa, CanHum eduttj anA Mffiitua 

TarlDua apedes of PiaUuaia and Diatona ; while eduHi. 
nlth Cyatltia, It is isolatM uearthe pylorua, and Tor Uie Intimate etrnotureot the liver <i( lamelli- 

EL xn. fig. 1* (PiatmuA ' ' P- 9. Taf! I.) anil K^atm (Nov. Act. flat. Our. 



cibyGoOgIC 



^ 192. THE ACEPUALA. 20T 

which are connected bj no capillary net-work except that situated in tho 
respiratory organs. The blood leaving the open ends of the arteries passes 
into the interstices 'Lacwnae) of the parenchyma of the body; thence it is 
taken up by the open mouths of the venous radicles.'" 

The Blood is colorless and contains many pale, granular globules, which 
are indistinctly nucleated."^ 

§ 192- 

With Solpa, the circulatory system is composed of two main trunks, one 
upon the dorsal, and the other upon the venti'al median line. At the ante- 
rior extremity of the body these trunks coonect by two arcuate vessels ; 
and at the posterior extremity by a single slightly-dilated caual situated 
directly in front of the intestinal nucleus. This last^mentioned canal is 
divided into several chambers by two or thvee constrictions, and, from its 
vhylimioal contractions, may be regarded as a heart.'" It is surroiinded 
with a delicate pericardium,*^ and by its pulsations the blood is thrown across 
■the walls of the body in different ways,'" thus forming extra-vascular em- 
lents. But it will here be observed that the heart, thus forcing the blood 
alternately in one direction and then in another, will regularly change the 
.arterial into a venous current, and vice versa.'*' 

With the Ascidiae, this system is equally feebly developed. The blood 
passes for the most part out of the vessels into the lacunae which often con- 
sist of ramified canals resembling vessels. The Heart is always present, 
and is surrounded with a very thin pericardium. It consists of a long 
canal, which, at both extremities, passes into a vessel which lies loop-like 
between the vascular sac and the intestine at the lower part of the cavity of 
the body.i^ Its pulsations quite resemble the peristaltic movements of the 
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intestiae ; and, as with Salpa, the direction of the current is changed s6 
alternately that the two terminal vessek serve in rotation as an Aorta and 

The blood not only traverseis the lacunae of the intestinal sac, but also 
penetrates the walls of the mantle, and even passes into the common sup- 
port of the compound forms. In this last case, it circulates in ramified 
canals, which, as prolongations of the cavity of the body, estend even into 
this portion of the mantle.*^' 

With the Braohiopoda, this system is quite remarkable. The branchial 
afferent veins of the mantle do not open into a single heart, but into two. 
hearts which are situated right and left of the intestinal sac.'*' 

These hearts, by pulsation, throw the blood into the intestinal canal, 
which ought therefore to be considered as a common visceral sinus.'"* 

With the Lamellibranchia, the heart, situated at the posterior extremity 
of the back, is divided, usually into three chambers, and surrounded with 
a large pericaidium Two lateral, triangular, thick-walled auricles receive 
the blood from the branchiae and send it into a simple muscular ventricle 
which is nearly always traversed by the rectum. Thence the blood passes 
info the body by a posterior and an anterior aorta. Its return into the 
two auricles iB prevented by valves.''"' The walls of these aortae disappear 
after considerable ramification, and the blood passes into a system of lacu- 
nae which extends through the whole body and forms a net-work of sinuses 
and anastomc^ng canals.™ The venous blood is received into special 
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lacunae situated at tho base of the branciiiac, and into which it thenoft 
passes. 



CHAPTER V-II. 

RKPIKATOEY SYSTEM. 

§ 193. 

With all the Aeephala, the blood, just before returning to tho heart, 
passes through a branchial, or distinctly respiratory organ, which, either 
simple or multiple in structure, is always hidden in the cavity of the man- 
tle. The renewal of water takes place by special openitiga of the body, or 
through the slits of the mantle, which are often prolonged into two reapir- 
atflry tubes. One of these openings is for the ingress, and the other for 
the Sgress of the water, and their currents carry in and out, respectively, 
food and faeces. In the cavity of the mantle, the water circulates in a 
definite direction and passes over the branchiae by means of the cilia cover- 
ing their external surface. 

§ 194. 

The Branchiae of the Aeephala are formed after four different types : — 
1. With Salpa, there is one only of these organs which stretches, from 
above downwards and from before backwards, across the cavity of the body> 
The water enters through an anterior orifice which ia usually valvular, and is- 
expelled through a posterior opening by the contractions of the body."*' 
The branchia itself, which, near the heart, is bent a little in fiont at its 
lower posterior extremity, consists of a narrow band having upon one of 
its sides numerous transverse, thickly-set folds.'". Its remaining portion i» 
flat,^' or the lateral borders are rolled up Uke tubes.**' The branchial ves- 
sels are ramified in the interior, communicating, at the superior extremity 

a account the cavity of the baly ia often. 

The VHflculat nec-vork ^1^ PoH (Loc dt. TaJs. £ See Cuvier, and Savigny^ loc- dt, 
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of tke branchiae witli those of the body, and at its opposite one y/itk tha 
heart. Esternally, it is covered with large cilia."' 

2. With the Asoidia*, the walls of the body are, for the most part, lined 
with a membranous branchial apparatus. In the place of respiratory or- 
ifices, there are, what are usually etdled an oral and an anal tube. By thofirst 
■of these, the water containiag food passes directly into that part of the cav- 
ity of the body which contains the branchial apparatus, and which is there- 
fore called the respiratory cavity. By the second, this cavity is emptied 
of the refiise water containing faeces.'"' 

The branchial membrane, which, in some of the simple Ascidia*,''^ forma 
numerous longitudinal folds extending entirely over the respiratory cavity, 
presents a trellia-like aspect with rectangular meshes.'* These meshes which 
form prominent lines, have often small fleshy papillae,™ and are always pro- 
vided on each side with a row of very long cilia which produce regular cur- 
rents of water. 

Two longitudinal sinuses pass off from the base of the respiratory cav- 
ity and ascend along its greater and lesser curvature even to the oral tube, 
where they intercommunicate by a circular canal. These sinuses send 
numerous transverse vessels into the branchial membrane, where they anas- 
tomose vertically and thus form a net-work corresponding to the treUis 
just mentioned. 

From the continual changes in the direction of the blood-currents, it is 
imposable to determine which is the arterial and which the venous of these 
sinuses."''' 

3. With the Brachiopoda, the internal layer of the mantle serves aa 
& branchia. The internal surface of the halves of this organ is occupied 
with a system of very apparent blood-oanals. 

With Terebratida, and Orbicular there are four large canals upon the 
surface corresponding to the imperforate valve, and two upon the other sur- 
face. These arise from two hearts, and are subdivided into numerous mi- 
nute branches. Parallel to these last, are others, smaller, and which appear 
to communicate with them on the borders of the mantle ; perhaps they are 
the branchial arteries, while the larger canals are veins.'"' 

With Lingtda-, the branchial vessels are contained in collar-like projec- 
tions, giving the inner surfiice of the mantle a very peculiar aspect,"^ 

4. El the cavity of the mantle with the Lamellibranchia, there are two 
pairs of branchiae, which, as four lamellae, embrace each side of the abdo- 
men, and the foot.'''' The water which bathes them comes in partly 
through an opening in the mantle, and partly by a particular respiratory 
orifice upon the border of the abdomen, or by the respiratory tube of the 
siphon. It passes out through the anal orifice, or by another tube of the 
,iphon.«« 
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These four branchial lamellae, whose lower border ia free while the other 
is attached to the viscera, alwaja extend along the abdomen, and not un- 
irequently come together above.'"" 

Each lamella is formed, essentially, bj a widely-projecting cutaneous 
fold, the two loaves of which are connected by numerous transverse septa, to 
which correspond externally as many furrows which pass from the base of 
the braachia to its borders. All these furrows have upon each margin a 
row of Ions cilia, which, upon the borders of the branohia, connect with an 
ordinary oiliated epithelium. "'' The compartments formed by these Inter- 
leaved septa are also lined with a very delicate ciliated epithelium, and 
connect with the cavity of the mantle at the base of the branchiae."" 

With an entire group of this order, the branchial structure is quite dif- 
ferent from that just described. Externally, these organs appear like ordi- 
nary branchiae, but examined more closely it will be found, that, instead of 
lamellae, they are composed of numerous thickly-set ribands arranged in 
lows."" These ribands are formed of two lamellae blended together at 
■their extremity. Their circumscribing space ia withont doubt solely for the 
lodging of the branchial vessels; for, at their. base, there is no orifice anal- 
ogous to those found in the other species of this order. The blood collects 
at the base of the branchiae in the longitudinal canal, from which the lat- 
«rat vessels are given off, at right angles. Thence it passes into the branch- 
iae, traversing a trellis-like net-work quite resembling the analogous one of 
the Asoidiae.''"' Another series of lateral voxels serves as the branchial 
■veins, pouring the blood into other longitudinal canals, whence it passes 
into the two auricles of the heart.'"' 
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§ 195. 



$195. 



It now remains to apeak of a particular system of canals traversing in 
all directions the body of the Lamellibraiichia, which as yet has been 
called the aquiferous system, because it is supposed to serve for an internal 
respiration like that of the tracheae of insects.'^' But, in (he first place, 
the existence itself of such a system has been denied, although there ara 
certain facts in its fevor, 

"When one of these animals is suddenly taken from the water, nameroua 
fine jets of water are seen to pass from these organs while the animal is 
withdrawing its foot and the borders of the mantle within the shell. From 
this fact it is evident that these orifices connect with aqueous reservoirs. 
But these openings are very small and probably are closely contracted, for 
they cannot be discovered either before or after the jetting out of the wa- 
ter.'" Orifices of this kind have as yet been found in a few species only ; 
such are those in the extremity of the foot of Solen,'^ and tiiat singular 
tube found above the pedunculate anus of Finna.'-^^ 

The aquiferous canals themselves are not very apparent, being seen only 
after injection. This last is easily performed by blowing through a small 
tube inserted under the skin. There will then be seen a very beautiful net- 
work of canals, which, nearly all of the same size, are spread out under 
almost the whole skin and enter the interior of the body by larger canals. 
These canals appear to be without walls, and have, in general, the aspect of 
simple lacunae traversing the parenchyma of different parts of the body. 

By some naturalists, this net-work of canals is regarded as a system of 
lacunae circulating the blood j'^ but when they are inflated, another net- 
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work of much siiii.lli!i- canals is seen expanded between and above them, 
and wbioh can be oiilj the blood-canals that were already visible before 
inflation."' But tbe existence witK these animala of a double system of 
lacunae having this interpretation, is attended with many difficulties. For 
then it must be admitted that one of these systems contains only water, and 
tbe other blood ; and it is difficult to understand how two kinds of wall-less 
canals can traverse the body without pacing Into each other. But then, oa 
the other hand, if the aquiferous canals are regarded as veins, and the other 
canals as arteries, how can this be reconciled with the fact that, in this case, 
the blood system would open esternally And the blood escape through the 
natural oriftcee, while the water would be mixed with it fiom piasing into 
the body?''' At all events, this portion of the oiganizition ol thc-ie aui- 
Hials Still requires a more thorough investigation 



CHAPTEK, VIII. 

ORGANS OF SECKETION. 

§ 196. 

The relations of the mantJe to the secretion of the shell-substance and 
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remains to notice a very remarkable organ found in all tlie Lamellibranohia, 
and known ae the Gland of Bojanus. 

This organ, undoubtedly of a renal nature, is always double, and consists 
of a large long sac with, glandular walls, and of a dirty-yellow or dark- 
green color. It is situated eaoh. side of the back between the pericardium 
and the inferior adductor muscle, and extends usually upon the sides of 
the abdomen to the base of the branchiae. 

 Quite often these glands are united upon the median line of the baok — 
their cavities being separated only by a thin septum. They communicate 
with the cavity of the mantle by two small openings which have swollen 
borders and are situated sometimes at the upper, andsometimes at the lower 
end of the sao.'^ 

The usually very thin walls of these two sa<!s have numerous folds or 
plicae, which form compartments or areolae, all of which are covered with. 
a very delicate ciliated epithelium. The pareachyma of these walls is 
composed of a very loose tissue, which, upon the least disturbance, sepa- 
rates into small granular cells.® Most of these cells contain a blue-black, 
round nucleus, to which is due the more or less deep color of these 
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Wrnal branctuae, and conceal .... 

mU leaf of these last. They had already been ob- or Ibe oHier. I bays nevf 
uetTcd by Pull (Loc, iSt. I. p. 6, Tab. IX. fig. IS, auyUiing of Itiia fclnd in the 



.1 ano' iVBHiH//er, in .. .„ 

M,THt.I,n. They oit.p.26). He apeaka of tubes ui 

~ '""^ and Cbe [j> that he has seen apenuatlc parUdea, but he pvea 







which An situated in front of the addiKtor luuaole. 


the parljdea of wl^oh haye a very Uveiy dsncUiB 


have Uielr two oclBceg at the lower exUemityj see 
Ganrn; TraoB. of Oie Zod. Soc loc. cit. PI. ilX. 


motion. The motions are due to portiona of oiUated 




With many, liie genital organs open into the 


is m tilts way, probably, that Xeuwg/er has been 




urinary ooea. This is so according to Oorner (loo. 


particles. 


1 These Tooud nuclei, usually of adesp btown 01 
blue color, can eaeily be seen m Oie kidneys of 


Ua. and M^a. I have very dlatinctly seep witli 




This analogy is paiilcuJarl 

^ Poiij loc. angular and atnated bel 

'-'-"— ""Of tha rectum, thus ressubling iu aU re- 
e Iddneys Df tha GafitaroiiDda^aiUiongh 

^-. ! has taken than tor Uie liter (Bene, wir- 

.u^ smgidai' beihse Thiers d. roth. Meei'es, loo, clt, p. 4S, Tat. 
atthsba=9 XILflg.9,s.). 

atioD of the excavation lo the shape of die body in neys are present in anotlier part of the body ; sea 
all ia parts. It is Uie vieir uf .ig-oisi:, and others, locdt. p. IS. — £p. 
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These naelei are very solid and ougtt to be regarded as 
bodies. They are sometimes so large as to be visible to tbe naked e_ 
inorganic ooncretions, and, as they oODtain uric acid, tbey may well be 
compared to renal calculi.'*' The walls of these kidneys are surrounded 
by a distinct net-work which arises from the large venous reserroir in 
which the ajferent blood of the body is accumulated. A small portion of 
the blood which circulates in the kidneys passes directly to the heart; but 
tho rest is emptied into the pulmonary arteries. '"* 



CHAPTER IX. 

OKSANS OP GBNBBATION. 

§197. 

The Aeephala throughout, propagate by genital organs. With the 
Tunicata only, is there also observed multiplication by gemmation. 
 This occurs with the compound and some of the simple Ascidiae, which 
remind one of the Zoophytes and more particularly the Polyps, which they 
resemble from other, conditions of the organjaation. The buds are always 
developed at the lower estremitj of the body, appearing first as small pyri- 
form projections, covered by the general envelope of the mantle, into which 
tte circulation ia prolonged. 

Gradua]]y,an Aseidian is developed upon the round summit of this pro- 
jection, while its peduncle is lengthened and somewhat constricted ; this 
continues until the body of the new individual is entirely separated from 

described wllJi levmei of the lameUibraDOhia by (/lamer, TtaBB. ot the ZdqI. Son. loo. cU, p. 82, and 
Pali, who has regarded cha kidneys as organs toe Oiosa, Lect, on Camp. Aoat. &c. p. 2Si), a point 



ag. «,6,k, fig. 12, 13 (Cytherea chia), howeser, 

b. XXVL flg. 11, IS, la, y. (eeclvn- Wdnejs. 

tu^ rutimi), and p. 3U, Tab. XXJtVIL Bg. 6, 6 This 

3, n (Pirma nuMtfi). through 

rhMS cooweHoM were lrre« *- — "- 

Ihm ooloF. I have recwitly 



ana p. aU, Tab. XXJCViL Bg. 6, _.._ _. .. . 

lobi^ai. through the kldDeys^accordlng to Bojamiaf Jo 

Irregolai aod rtt B. red or But lie opinion of TVeiT^ronus la different. 



B, moat^ [Qund, of vsnieiHe size, givicit rea^ilng Oie bean CBoDbasht. aus. d. Zoot. &o. p. 
"■- -.ppearance of a (lah'a ovBry 49). As these organs are out ensilj found, U -"■ 



filled wlw ^Igs- fis-vine caUected a cousideratile be dlffloaU> to determbiB this p«nt poutiyalj br 
qiulDtl^olllieKDODCreUans, I BeDtapartorthem direct obaecmtiaD. It is oolr by Mowlna anshi^ 
to BeriD Vm Baba of this city, nho baa faiTured that Bqjoniu' ufMoa can be prDbRble in US eeaeo- 

"^ ■■--■-- — '"■- ' --■ "■■ "■ ■■-■ — •-•■ — tf-v ?_ .1...X jp ..I... ^lajiflsof BqJaBbs 

tppenda^^ of tba 

b. was, p. 6M) is 



re analysii. Xhe result waa tlalpdnt,— irhic1iis,thMirtheglanilsDf Bg 

"■■■'" Hie the BoalogDflof thaFenou- J' — 

Oepbalopoda, and of wUch I 



ino aoid. MrtnriBiBtoDdlnK BiiJoBiw gotothelHimdiIiie,iiodiio 

that these organs are pulmonary. The bhMid-eurrent in a 
at ttiej are kidneys has SJund most therelbre. ought to poeg toi 
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^ 108. 



that of the parent, and tlie ( 
.both."" 



ivelope of the mantle alone i 



198. 



With the Acephala, the sexes are sometime separate, sometimes united 
in one individual. But the genital organs ai'e very fully developed, and, 
as with the Zoophytes, consist of an ovary and a testicle with an excretory 
duct ; but in none are there copulatory organs, or uterine reservoirs for the 

Ths eggs are usually spherical larely pjnform or elliptical The pale 
yellow or reddish vitellua iB finely granular and euiiounded with a vitel 
line membrane and a smooth colorlehS ehonon 

The germinative vesicle hds usually two nucleoli cemented together 
Oft«n there ia a layer of while Bubstanoe laterposed between the choiion 
and the vitelline membrane ' 

The sperm is milky, and at the epoch of procreation juite fill of lery 
4ictive specmatto particles These always consist of an oblong oval or 
pyriform body, to which is abruptly ■attached a delicate tail whose motions 
are not affected by the water m whi(,h these animils live 

With the Acephala of separate sexes the ovaries anf testides so closely 
resemble ea«h other, not only as to their form and the arrangement of 
excretory duota, but also as to their locality in the 1 o ly that they are 
irith difficulty distinguished each fiom the othei escept at the [ e lod of 
proereation. 

The copulatory organs le n^ db& 1 1 here a with thi; Zoojl yfes the 
water is the fecundating medium 



inbylm 



'B aTao, undDabtedly, i 



a otHerTed 



(fiyclai); . 



n MsllcT' 



«j, -x-ui. d.A.. n^. j^a-±4 UTnio.A'Aoiontaj My" 

titaa, Tichoiroaia, Vardram, TeUina, Mya aoA 

Cycles)! KhUHar, Bstoase, lor -" - "" ""- 

■""* oeA Krohn^ In PVorjepV ttvua ^wl. j 

(^halbuiaaBASa^id. Those ol 



SI y*o- 




jgH have been Soured by WiU^sr, 
4™nii8, So., p. T,Tiib. Lfiit IS 1 Co™., Brm 
4ingElaMn, ia., HfL V. ttL 1, fig. i, aaK NaT. 
•-' '-"J, OuroL loo. olt, p. 28, "^'- '' ' 



dlEtlncHy ee 
ibloDg body tc wblch ia Abruptly at 
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§199. 

The gerital organs of Salpa are yet quite imperfeotly known. They 
■cannot be found esuept at the procreative period, and in a very few species 
only Ovaries have been discovered. 

These consist of two flexuous zigzag cords, aituat«d each side of the 
median line of the back, between the mantle and peritoneum. Sometimes 
Ihey are promiDent from their violet color. <^ The young are always 
developed near the nucleus, in a cavity circumscribed by the peritoneum, 
but it IS yet not determined whether it communicates widi the ovaries by 
An oviduct, and whether it has distinct walla, so as to be comparable to an 
.uterus. 

As to the Male genital organs, we are yet in almost complete want of 
reliable researches. 

From a single observation, it would appear that there is a testicle con- 
-eealed in the nucleus, between the coils of the intestine, and communioat- 
ing,near the anus, with the cavity of the body."^ But this still leaves it 
uncertain, whether these animals are hermaphrodites or of separate sexes. '^ 

The Ascidiae are evidently hermaphrodites, for the male and female 
organs, varying as to number and position, are found upon one and the 
same individual between the walls of the muscular aod branchial sacs. 

With the compound forms, as well as with many of the simple ones, the 
long, compact and usually yellowish ovarian mass is situated at the base 
of the cavity of the body. Prom this there arises a large thin-walled ovi- 
duct lined with eUiated epithelium, which ascends along the rectum towards 
the anal tube and opens into the cloaca through a papilla. Along its side 
.and ofVea beneath it, there is another long mass, which is evidently, from 
its contents, a testicle. It has a narrow and very tortuous Vas deferens 
filled with sperm, which runs parallel with the oviduct to ils very extrem- 
ity.'*' Cynthia presents a remarkable exception in this respect. The gen- 



Taij. XXVU. flg. 1, 31, £. -, and the some risaubteDoe.to tiie Aplildes. Sars (loc, clt. 

» Phya. Series, &j., I. PI. VI, flg. 1-4, p. 71) having declared that the Bolitirj individ- 

w- <loc. lai. p. 22. 6g, 8) has also obseiTed uato of Sa^a ere sexless, tlien Uie aggrefc-ate iiull- 

M with Sa^ cyliniTKa. It mnBt also viduals ought w be ooiisidei«l aa represandoe the 



^, tml opening t; k ahorl caaal infai th« 4 Cuvisr aol Saoigny have ImoTD, sml o( 

iTcari^f. TUBlOjMalsprobBblj-theB— " •">■>■'•' — i ~. ...... .-..(.. n-K 

■■--' "-■!■ Chiajt (DeBorii. to. J"" " 



LXXVnL fig. i, d.) has dswxllwd » ut arary. (Obseri 
laie aaserthm of Jtfej — —--•—-■— *-  



id [h». i\ II. fig- .1, S) w 



XXvm! f^. A-IO), (hat a Donl- and PotycUnum. The teitU 
— '^h saifia fnuctvmo/a. Is altu- Rhopalata is quite peculiar. 
oerTiml giogUoD, tdoiiga to muMFainDge csnsl Tlileiy apr 
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ital organs are situatecl upon both sides of the hody between the branchial 
membrane and the musealar wall with which they are intimately blended. 
They form, sometimes several round or anguiar projections divided into 
two groups, and sometimes four long crests whose four distinct secretory 
ducts open, after a short course, into the space included between the 
branohia! membrane and the muscular sac, at a variable distance from the 
anal tube.'" 

With the Bvachiopoda, ovaries only have as yet been found. These 
surround the liver, and stretch upon both valves of the mantle around the 
minute branches of the branchial v^sels.*' 

With the Lamellibranchia, there are both hermaphrodites and separate 
sexes. But the last are much the more common ; for the first have as yet 
been, confined to Cyc^as,'" Pecten,'-^' and ClavageUa.'^ The testicles and 
ovarii lie directly behind each other on each side of the body, between 
tiie liver, intestine, and kidney. Their excretory ducts have not yet been 
satisfactorily made out ; all that has been observed, is, that with Cyclas, the 
eggs pass between the lamellae of the base of the external branchia.e, and, 
being here developed, produce sac-like swellings.'"'' 

With those species which are of separate sexes,"* the two ovaries or 
testicles are situated usually in the sub-hepatJo region of the abdomen. 

I ob- aaiilcH, I. p. i. Tab, 6, lig 1, 7) of those of flu Or- 

■ipp'i as'gqtid <loo, oit U. p.' 191^ Tab. XXX. fig. 19, 
wilh that n{ a. Shopiilaesi (MtUter'a Aich. 1G13, p. 20). 
48,TBt IV. flg. 9).^ _.,,_,., __ _ , „ _ _ ™ 3",J" 



t^ orarian i^nnip, aa beiog a teaticle, a conecUon B Accordli^ to Mitne Edwards (Ann. A. Sc. 

of projecting aogulai glanas lying with CgntMa Hat. XVIU. 1842, p. 322, PI. X. flg. 1), wlUi 

muBju^'Mo'oaMtai's S^h. n. ISIS, p. 677, nppw, snd the'femala glaod at Ihe lower part of 

lair. a. flg. l,3,& i).— and, No». Act. Aoafl. loo. Iha sMratien. The tiro orilices (onnd at the baas 

(lit. Tab. XXXYIL fig. 1, 2, It t,). Savignp of the graore of the byasua belong to the tealidea. 

alw (loo. dt. p. 92, PI. VI. flg. a, 3) has seen wliti Wltti anothei apedes cf Feclen which I haye es.~ 

Cjfnikia microcosmutj and ptmtex, two glandu- anuned, 1 v&a unable to cunfinn this hennaphro- 

lar groapfl with lliefr excretory aucta as the sexual dltiam, fl>r 1 fOand in the abdmueQ ool; either 

(agana, wit wlUioub detenmning that one ot Uiese teslicles or orarlea alone. Uoieover the ori£cea 

CB tesUolei irhUaCuufer (Eoc. dt. p. 28, PI. I. just aUnded to, appuc tome tn belong to a gland 

8. d. a.) who has observed the teaKodlar leorethw flie b^ua j tee abo« ^ 119, note t. 

gioiV with H^nthia ntisrocoimiu, dM not know > With Clisiaeeaa, Kmftn fOnul the teeOdes 

what to can It. Aooorfing to DtUt CAi^e (Me- beneath the liver, white (be ovary Barroonaed it 

mor. bo. Tar. XLV. flg..2, h. h.), tha genital or- and the elcinach {^triep'i nene Not. No. 3gg, 

t»nB;tfi'AaaiurfapAiiaaaoiiel2toIniimerouB gland- p. 62). 

ular prc^eotlona nnited into Oro groi^», and hav- 10 Theae pouches, which, with Cyctat^ contain ' 

Ing two diathust ansettay ducB. With Cynthia hut a eingle a^, hate been figured by Cams (Brl- 

eant^fu, the genital glaoda he npon Ibtir long ftuterungalafehi, Hft. 111. p. 10, TaL 11. hg- Si>. 3) - 

eresta, from the upper extremis of each of which after Jacoi- '" 

passes off an excretory duct towards the anal tube 11 Leeni 

l&aoiimy, Uim. loo. dt. p. 98, PL Vlll. flg. li, Lugd. Bala 

SSO- With CjiBlifo pnpiMolo, there are two of dlstluguiahi _. 

these crests carvHl m a loop-like manner, {Samg- certain LanieUlbranohla. Notivithatandii^ this, 

nu, loo. cit, p. 92, PL Vt fig. *', ^, or DeUe he afterwai-dB aflirmed that all these MoUuslis 

sSfiMHlB. ftc. m. p. g|,'Tav."lJCXxiT. flg. 11, talned by some natni-alisla (sea Deshayea, In tha 

h, li.). Ironi the two eiu^mities of each of these Cydi^. Anat 1. p. TOO, and Gamer, in the 

nMsea of an enretory duet', sa& ia oompsring Trana. of the Zool. Soo- 1£. p.Q6), I had. however, 

Qiis antiDgeniButwiai that ol QmCUa coniipus, Bereral years before, shorn, that the eexe£ were 

Itmlghtliehilerredthaltliiiloop-llkedlBpasluanis Beparats wlthfnja, ..^nodoHlo, JU^fifu!, TU/io- 

due to the ftiaion of two gla4idular orestB. As to ffoniay Cardium, TeUina, and Mya {Mailer'a 

nhkh <^ these crots are ovaries and which tesd- Arch. 18S1, p. SSO). The Htxt bos been con- 

olee, It wo<M appear from KroAn {Frariep't neue Armed by Miine Edward (Add. d. So- N&t- 

observed, with aspedes perhaps idenUoal with (Lentures, &o., p.aaTJwith jMomfa, andbyfiraJ. 
CinitMiamo]iiu,DBart3ielDDrDViductB,f()urother filrei- ^eiutge, hic. cit. p. 31) with PhoJas. loan 
. — .. — , . — i|jr ,sBq, aoa ivhich, as ^Vho also add to this list, Jrca, Peolimeulat, and 

ite a) boff IfeuwyhT, hi takii^ the diiaiy mo- 

c, cit! The Bgure of jatiUer <_^l' fcidn^ ot Anodonta and Unio as the tfstides. 
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They surround the coils of the intestine, and often ascend along ttie back, 
oovering the hyer witt their folds. Their excretory duct« are lined wilJi 
ciliated epithelium, and open each side of the bottom of the abdomen 
through a fissure with smaller borders, communicating either with the cav- 
ity of the mantle close by the renal opening, or with the renal sacs.'"' With 
those species which have a very small abdomen, these organs are spread out 
by niunerons ramifications into the substance of both halves of the mantle.*^ 
The two esternal branchiae serve, for the most part, the function of an 
uterus ; for the e^, having escaped from (he oviduct, are lodged in their 
compartments, and, by the aid of the eilia covering the eavity of the mantle, 
receive the sperm which is introduced In the water for respiration.'"' The 
quantity of eggs thus accumulated is so great, that with Anodonta these 
organs are extraordinarily enlarged during the development of the young ; 
and on this account the shells of the females of this genus are more convex 
than those of the males. In this way the sexes of these Naiades can be 
quickly distingaishod from each other by the shell alone.'"' 

§ 200. 

Most of the Aocphala undergo during their development, which always 
begins by a complete segmentation of tiie vitellus, a metamorphosis whidi 
is quite remarkable in many respects. 

Among the Tanicata, the embryology of the Aaeidiae is the best known. 
An oval embryo follows upon the segmented vitellus,"' and is quickly 
changed into a Cercaria-like larva. '^ The tail ia not formed from a grad- 

and therefore cDuM^erea the N^adca SB hennsph- tbe anal Seaureg under ibe foini cj oral disca 



much nearer tbe ^eu^ta] orifices. BuC Baer 
(J^eckeCs Amh. 1930, p. 313) has thotm that 
tbelT route Is eJroailmiQ } they ^Ude ftlmg the base 
nt the IrLLeroal branc^iia tit the <doaca, they thsa 
HB«Dd 1^ a qiedal oaui of the inaotle aul pas 



y andereCoed from Ihe ul 



m, Maclra, Fhalat, Mm, and Peelm. 

genital orifica n'meh Faltnei^nntg (Arah» thue ovau. Will (Frori^'s neue Net. Mo. 620, 

,._. ... , ™ IL fle. M and DeUe C*i<tfe p. 67) afflrms that wiUi Te«iBO the spenn of tbe 

ir. ZC. ffg. S) hare saen at yie males iaevaonatedln an analogous manner through 



(Desei^ io. in. Tar. 
tower eoJ 



bdong prohaUr al» to tlie Drinsiy ayitaa, tanalee tlurongli Hieb' respkati^ti 



Pattipaeatsid Salatiy tbe ejial tube, and h^ps there ta^n i 



fig. S), Ammua, Iiiatett\ 



a.-p.WSij'iclB.TOLSl. 




.s,^i: 



the riteUuB has 



jRD^onlal White remaining in the compiirl- &c, ^. 30, PL IV. flg. 1-^) with the eggs of An, 
tf^ether. WIUl Umoj they often escape diroi^h ^ These Cerc^a.4ilce fi>&tuses bad already bF 
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ual elongation of the posterior part of tlie body of the embryo, but ia pro- 
iJuoed by the fasion of a series of globules which result from the vitelljue 
segmentation. These globules lie upon the surface of the embryo and, in 
their separation from it, assume a tail-like body which is folded in front, 
and only latterly is extended out behind. With some of the compound 
forms, it forma also two eye-specks upon the back of the larva.™ At this 
period of developmen t the eggs are still in the cloaca, or perhaps have been 
discharged through the anal tube. Subsequently, the embryos rupture 
their shell, and then swim freely about by means of their very active 
tails. Soon after this, the larvae are completely surrounded by a transpa- 
rent structureless envelope, which ultimately becomes the mantle. They 
are then fised by their anterior eitreraity, — lose their tail and assume 
their adult form.*" 

With the compound forms, before the larvae have become fixed and 
deprived of their tails, numerous button-like prolongations arise from the 
anterior extremity and extend into the mantle ; these, after the fixation of 
the embryo, are changed into as many individuals.''' 

The development of the Salpae has yet been incompletely observed, for 
its earlier conditions have received no attention. But the later ones pre- 
sent very curious phenomena. 

In the first pkce, it is quite remarkable that the two forms of these anl- 
raab which are always viviparous, produce young wholly dissimilar. The 
solitary individuals produce others joined together in a chain-like manner,'*' 
while these last give rise again to the solitary terms. But in neither ease 
do the embryos undergo a metamorphosis. This chain of individuals is 
usually composed of two rows joined together by several cords and envel- 
oped in a common membranous tube. The individuals at the anterior 
extremity of this tube are the more developed, — there being a gradation 
in this respect to the posterior extremity, where they appear only as simple 
punctiform bodies, This tube usually surrounds also the nucleus of the 
parent, into the cavity of whose body its anterior extremity often widely 

Pl.XXLflg.H.)withCto«s;iMBiid'BoiJ^;;iM, ' DaiyeU, lot cLt. 

aubaequenlly Ititj hate been deBcribed by Aa- i AcMrdmg lo Milne Edtiiardi (loc. <dt. p. 80), 

drmin KDd JUilne Edwardi (/Lao. d. Be Nat. these nrdmalausetbraeprKKSses like nickras toAx 

XV. 13^ p. 11) 1 Sara, Beakriveleer, ba., p. 60, thaiuelveB. But Uds is maU^icted by the obsa:- 

M. XTI ). and Delyell (Miab. new PhUoi. Joui. tbUom of KtlUkiT, and Von Benedm.* 

Jan. 1830, p. 163). IflttwlyJMtoie JEilBJardj{8ur B THBinodsofpropseBlionfirstdesqi-ibedby Cfta- 

\eB Awi[dles, &a., ha. olt.) has rurnlshed an exact misso (loo. oiL), baa been doubted by Eickricht, 

^nbryolo^yoT tbeae An^iui^ buC nhich has be^i vho tlUolu that they[iniig£Hf;>aeprodDL>eEDlllary 



I'anat. et Jb phy^oL d» Ascld. kn. MX and by duoe the ai^r^iated (mn. 
AW(iter(Uel)erdBsVortMiimender Hdrfaeerhn ber den GcnerMioimieol 



«CUJ- 



1 abore The b1 



c HU. V. 134d, ever, ab^ular Uml, acciHtling lo KTulm, Uie single 



K^tHker, and as conflvu: 



• [ 5 MO, note B,] The anbryoloey o! the A«jidiae published j the published portion (loc oit.) refera 

hag been Mlowed out by Jgusii (traceei, Amer. more parliculatly to Ihe lotmation and inllmata 

Soc. ft* the Adtancem. of Sc. M meeting, 1849, attuclure of the egg. Those of Brro*n are chiefly 

Ciunbtidge, p. 167), and by Krohn (MiUitr's Arch, conflrmalery of those ot Jiiuiards and uUier olt- 
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extends, while its opposite end appears attached near the nucleus to the 
dorsal portion of the walls of the hodj.*^ 

The BoHtary individuals, which are produced by the chain-like forms, 
are also developed near the nucleus, and adhere quite singularly to the 
dorsal wall of the parent by a peduncle resembling an umbilical cord. 
These pedunculated embryos are always few in number, and have a propec 
■vitellus. Often, however, there is only one.** It may be questioned, 
moreover, if these eggs are not gradually developed with their peduncle at 
their place of incubation, or whether they become fixed at this place after 
having been developed in, and separated from the ovary. At least, one 
might almost think that, after all, tJiis is only an internal gemmation. 

With the Lamellibranchia, the Naiades particularly, are those whose 
embryology has been observed. When the vitellus begins to segment, there 
are two superficial contiguous vitelline cells that do not participate in this 
process.*'' These are gradually changed into two three-aided valves, while 
the remaining portion of the vitellus is transformed into a round embryo 
covered with cilia, which turns upon itself in the egg — being partly 
enveloped by the valves.™*  This rotatory movement, however, soon 
ceases, and tjie embrjodividesitself into halves, each covered by a valve.'"' 
Each of these valves has a ciliated mouth near the hinge, and a proper 
intestinal canal. ''^ 

In the middle of the angle formed by these halves is raised a short, hol- 
low cylinder, — the byssus-fovming organ, and out of which projects a very 
long tranaparont byssus.*^' 



.[. 'iL isai, p, Kw, 



^cit. p.27),(<irthB7dli 



d(.),n(D8«BCAuoe(Deaoriii.&c. m. p. iiTsT. lying entlrel/ open, las parhapfl Icfl RatHi 

LXSVL flg. 1), end eapHSally Uubb of EaoirJD*! (Sohrirter at Halurhlst, Selalt. Inc. cl(. p. 136, Tab. 

(loB. oit V. aB, Tab. I. n. IV. v.). X. Sg. 3>, (iDd JoooisoK (Obaerr. sur le Sevclop. 

(81 See Chamvisa, Idc ctt. Rg. 1, I>. 1, J. (Sol pr^UDdu im oeiiO ie> Uoolettn ou TjnSo M d« 

SI Binnala, nltJi & Tery deieloped foHns), Og. S, Anodontee dans leure braodilffl. An. d. Sc. Nat. 

. {Salpa laaaria fiCh tbree button-Uke Coetuseii XIV. 1S2S, p. 33, enA De BtatmiiUe'i report upon 

llUle flevelope^, ^uoy aoi Goimnni, Jeii, isae, this work) lo r^wd Itie jonng of NiUiuira tat 

Tat VI. fig- 19 (£afpd srinnora, with a very large parasites, rnifisrtiiamimiQt Qiookidium paraatti- 

fbetiM), and Ann. i Be. Sifclo?, cit PLVIH. cum. Bee alao the worlta of Conn 0m. dt,), and 

Hke fMtiMeSi Meven, loo. dt. p. 39B, Tab, petlKa AmdontcB, Ajrn. d. So. Mat. IV. 1S35, p. aSS, 

XXVII. da. 9-16 (Sa/pa ninnota). Tab. SXVIII. V. 1336, p. sai, PL Sit.). 

fig. 1, a ISaliitt mucronata), Tab. XXIX. flg. 1. Lavin Infomia ua lliat the yonng ctModtalx, 

],. (Salpa antarctica), fig. t* (So&iunoaimtt) , sod KelOa are formed upon a wboJIy diflevenC 



bodla wUnh he to. M, fig. 18, p. «, 

leribed and flgoKd with Sa^ nonari^ ; fi nally 
Dtiie Chu^s, DHoriz. &c. loo. dt. Tar. IJXX'^''^ 
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HI with n. single byaeua. 
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l« This rotation of the embryo of mollnsks had orga- ... - 
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(CanUnuaL aroan. nat. SpLst. B&). lis cause nas pyriform glandular organ In the foe 

rrnjup rPhlloH. Trans. 1327. nl. T. n. 3H. or In Hm. The embryos of KelUo have also j 

ling btt Lovin (loc. dt-). 
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Internally, the embryonic halves have three teataoular, stiff points, whose 
bases are aurrounded by collara.'**' 

Near the hinge a large muscle passes from one valve to the other ; this, 
from convulsive contractions which occur from time to time, gradually 
approximates the valves, which are wide open when the young individual 
escapes from the egg. These valves are trigonal and alightJy convex. One 
of their sides goes to form the hinge, while the two remaining, which are 
a little arched, unite at an angle opposite. With this angle is articulated 
a prolongation curved downwards and inwards, and whose convex side has 
several spines.™ After their escape from the eggs, these embryos are held 
together by their entangled byasuses. Subsequently, when the adductor 
muscle has definitely closed the valves, the embryonic halves are blended 
together, probably by a new metamorphosis.* 



» [End of 5 200,] For the emteyologj- ot Uie 1848, p 
iou^n (prya^gt af Kongl. Veienskaps-Acad. Oie fori 
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CLASSIFICATION. 



§201. 

The organization of the animals composing this class is quite dissimilar; 
and, as in the preceding class there were speoies which approached the 
Zoophytes, so here there are those which are scarcely above the Worms, 
Thus, it ia a question whether the genus Sagitta, which is placed at the 
head of this class, is really in its right place, although all the attempts to 
place it in another group have furnished results no more satisfactory. 

Then, again, it may be objected that the name Cepkalopkora should have 
been given to a class composed of the Pteropoda, Hcteropoda, and G-astero- 
poda, since it belongs equally well to Cephalopoda ; but I have adopted it 
for the sole reason of being unable to find a better.''' 

The sub-order Apneusta with its two families Anangia and An^o- 
phora, has been established by KiUiker in opposition to the other Gastero- 
poda, which have distinct respiratory organs."* This division, composed 
of Bmnll and very interesting species, is the more admissible since it is 
based upon the anatomical structure of these animals ; and afso as the 
most recent investigations have shown that the term Phlebenterata used by 
Qiiatrefages, is improper. 

ORDER I. PTEROPODA. 

Animals with natatory organs composed of wing-like or fin-like cutaoe 
■0118 lobes, symmetrically arranged upon the two sides of the body. 



ci'ibed nader Ihe ni 
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Family: Sagittina. 

Genua: Sagiita. 
Family Hyaleacea. 



Family : CiaOiiiia. 
Genera : Clio, Pneumodermon, Spongiobranchaea. 

ORDER 11. HETEROPOBA. 

Animals whose locomotion is performed bj a earinated natatory appara- 
tus situated under tlie abdomen and provided often with a suoker. 

Genera ; Phiflirrkoe, Pterotraehea, Carinaria, Atlanta. 

ORDER III GASTEROPODA. 

Animals which creep by means of a muscular disc situated under tlia 
body. 

SUB-0RD3SR I. APNEUSTA. 
Without distinct respiratory organs, and without a shell. 
Family: Anangia. 



Family : Angiophora, 

Genera: Tergipes, Venilia (ProctortoUts), Calliopoea, EoUdiTia, AeoUs 

[Eolidia). 

SUB-ORDER II. HETEROBRANCHIA. 

The branchiae inserted more or less freely upon various parts of the- 
body. Sometimes tkere is a Yery simple patelliform shell. 

Family : Nodibranchia. 

Genera : Scyllaea, Tritonia, Thetis, Doris, Polycera, Plocamophorus, 

Family : Infeeobranchia. 

Genera : Dipkyllidia, Fhyllidia, ATwylus, 

Family : Cycweranohia. 

Genera : Patella, Chiton. 

FaHH.Y : SCUTIBKAKCHIA. 

Genera : lialiotis, Fissurella, Emarginula, 
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Family; Tectibrarchia, 

Genera ; Gasteropleron, Umbrella, Doridmni, Bulla, Bu/laea. Aplr/sia, 

Notarchus, Dolabdla, Fkurobrancfais, Pleiiroiranckata. 

SUB-ORDER III. TUBICOLAE. 

Animals which are enclosed, togelher with their branchiae, in simpla 
slightly curved or irregularly flexuous tubes. 

Family : CinEmaAtJciuA. 

Genus : Dentalium. 

Family : Titbolibkanchia. 

Genera : Vermetus, Magilus. 

SUE-ORDER IV. PECTINIBRANCHIA. 

Branchiae in a special cavity situated at the anterior pai't of the back.. 
Shell regularly spiral. 

Family : SiGATiEciuA. 

Genus : Sigaretus. 

Family: Purpdilieeea. 

Genera : Buccinum, Harpa, Cassis, Purpura, Eburnea, Terehrii. 

Family: Cakalifera. 

Genera : Murex, Slruthiolaria, THtonium, TurUneUa, Fasciolaria. 

Family : Alata. 

Genera : Strombus, Rostellaria, Pterocera. 

Family : OiiiiiTiiiACEA. 

Genus : Cerithium. 

'FaMU.Y : VOLUTACEA- 

Genera: Valuta, Oliea, Mitra. 

Family : Involuta, 

Genera : Cypraea, Ovvla. 

Family: Conoidea, 

Genus : Crmus. 

Family : TttOCaOiDEA. 

Genera ; Scalaria, Turbo. Trochus, Phasianella, Rotella, Liltiirina, Jan" 

tkiva. 

Family ; Neritacba. 
Genera : Nalica, Nerita, 
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Family : Potamophii.a. 

Geiiora : Rissoa, Tdudlna, Aw-pullaria, Ceratodes, Valvata. 

SUB-ORDER V. FULMONATA. 

Familt: Ampuipnbosta. 

Geous : Onchidiwm, 

Family : Lymnabacea. 

Genera : Lymnaeus, Planiyrbis, AmpkipejUea, Physa. 

Family: Helicina. 

Genera : Mdix, Caracotla, Succ/nea, BuUmus, Ackatum, ClausiUa. 

Family ; Limacina, 

Genera ; Liiitax, Arion, Testacdla, Farmacella. 

Family : Auriculacba. 

Genus : Auricula. 
Family: Opkroulata. 
Gen 
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CHAPTER I. 



§202. 

The cutaneous envelope of the Oephalophora consists of a dense dermis, 
of a cellular structure, otlen containing pigment matter which is frea 
or in cells. It is covered with a delicate ciliated epitlielium, which, with 
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the aquatic species, is extended over nearly tlie whole hody, but with 
those which are terrestrial, is confined U) certain spots. <^' With the Gas- 
teropoda, its esternal surfaoe is striated or tuberculated ; on the whole, the 
akin of these animals closely resembles a mucous membrane and secretes 
■constantly a large quantity of mucus. 

It has an extraordinary contractility, due to a muscular layer intimately 
l)lended in its texture. 

With many species, the skin forms around the neck or back a fold, which 
is usually circular ; the posterior or the upper part of this fold is dilated 
into a hernial sack containing a portion of the viscera. This portion of 
the skin is called the matUleS^ With many, it can be wholly withdi-awn 
into the body, and then the oriioe of the fold acts as a sphincter."' 

§ 203. 

Very many of the Cephalophora carry upon their back a univalve shell"' 
■which is formed by the border and external surface of the mantle, and, in a 
few cases only, in its interior.'^' 

The border of the mantle is the tissue most concerned in the formation 
of the shell. The shell's increase depends upon it, and for this purpose 
it is always in contact with the orifice. 

With the majority of the terrestrial Gasteropoda ''' the completed shell has 
a lip at its orifice, which, in some aquatic species,* is repeated several times 
at regular intervals during the development. In many Pectinibranchia, 
the border of the mantle has prolongations, which also secrete lime and pro- 
duce around the orifice of the shell wing-like or spinous processes.*" With 
many species of this sub-order, one of these processes has a kind of canal, 
called the Siphon, which eonducts the water into the respiratory cavity. 
With some, this siphon is contained in an appendix to the orifice of the 
shell,** while, with others, it is protruded through a fissural opening of this 
last.'" 

With some Gasteropoda, the mantle is folded over a large portion of the 
external surface of the shell, which it covers with a calcareous substance."* 

The borders of the mantle have numerous, short, glandular follicles, whose 
walls are composed of large cells, some of which contain a finely-granular 




osSas^^tadUTeTB, In Uili respect, from clna. 

and cODBiatB of a i Strfimbii!,FteTiicera,M!irex. 

xl DoiHjoneniotUe, 6 CerjfSiHffl, Mnnx, RosteUaria, Tuthinella, 



ab,Google 



230 THu oe:piialopuob,a. ^'i 203. 



e {carbonate of lime) wliieli effervesces with acids, '^' wliile tlie oth- 
era enclMe pigment grannleB."''' Calcareous cells are also foand, but 
fewer, in tbe parts of the mantle covered by the shell. These portions of the 
mantle serve to increase the thickness of the shell, and to repair the Joaa 
of substance in places renioved from the mantle-borders. 

The intimate structure of the shells of theae animals is much ainipler thaii 
tliat of the Acephala. They are homogeneous throughout, and correspond ta 
the internal layer of the Bivalvia. When the carbonate of lime has been 
extracted, the remaining organic base consists of a homogeneous membrane 
haviag numerous folds varying very much as tti foi-m ana number, accord- 
ing to the geneia 

This organic ba'ie is produced by the external surfiice and border of 
the mantle, in the form ct a mucous liquid containing calcareous and pig- 
ment granules, and which, haidenmg forms the successive layers of tne 
Bhell.w 

Usually there la no epiderrai? connecting the border of the mantle with 
the oriftoe of the shell it nn therefoie, together with the body of the 
animal, be drawn deeply mto the shell With some Gasteropoda, how- 
ever, the shell la tovcied with a Lmd of epidermis, which has even hair- 
Many of this same order have, upon the posterior dorsal surface of the 
foot, a peculiar plate, by which they can tightly dose the a-( • V-j of their 
shell after having withdrawn their bodies, 

Tbis plate, or operculum, composed, aoraetimes of concentric rings, 
and sometimes of lines spirally rolled together in the same plane, is 
composed of a calcareous, or a homy substance."* In both cases ite organic 
base islamellated or plicated like that of the shell. The operculum {Oper- 
tmlum caducum) with whioh certain Helieina close their shell at the begin- 
ning of winter, is completely structureless, and without rings, spiral lines 
or lamellae. 

Beside these external calcareous products, there are certain species of 
these animals, whioh have other deposits of the same nature inside the skin 
and in various parte of the body, which, jn the form of needles, form super- 
posed, reticulated masses.''* 



9 Sse H. MeckeU TJebH die Kalkdraacn dec 

» AMOtaine to Gray (Lond. Med, Gm. pt. V. 
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OHAl'TER II. 

MUSCULAR SYSTEM AND ORGANS OF 

§204. 

The muscles of the Cephalophora are eorap J f m h p m t 
bundles, which are easily separated into short bl t m ta d ft 
have numerous nuclei scattered through Uieir h t 

The cutaneous muscular system ia highly 1 1 p 1 t n.jflt f 
muscular layer made up of oblique, longitud 1 d t *e fib 

which are not divisible into separate muscles 1 t t ly t d 

with the skin.*'' Upon the ventral surface w th th ta-t p d th 
cutaneous layer ia very thick and forms a long d — iJ f t Th fib 
of thia foot, by contraction, produce wrinkle wl 1 oeed h h 

from behind forwards in a wave-like manne by tl m fh wh 1 

foot glidra easily over solid bodies or on the si f f th w te M y 
Gasteropoda use their foot for a sucker also, d th Ui 1 

tendinous fibres inwoven between those of the m <«1 p [ 

With the Heteropoda, there is, upon the vent 1 t 1 te Uy m 

pressed process which has numerous muscular fib e> Tl m 1 w m 

upon their back and use thia as an organ of 1 com t , wl il si k , 
situated upon ite borders, is used, it is said, as an organ for attachment.'*' 
The Pteropoda, Thetis, and Aplyda, \ia,vt, upon certain places of their body, 
wing-like espanaions, which are traversed by numerous muscular fibres, 
and are used as oars for swimming.™ The horizontal fins which are found 

I n«re Again the ^eaaz Sagiita locm im c«p- h h& 



s The breadth of this fijot TSriea moch aceo itog R i 6>«! (Sjnop. Bnlos. p. Ma), (. 

tn the apeoies. With Scj/Jiaeo, and Tnl o, t (N A t. Nat. Cur. XI. p. 294, Tab. XI 

animals oan embrsoe martoe a^. oaoiee ( Pioenicunu laj-fua, aad Fet 

s Thus, ulth Patella and HaUoHt. llifiidicola. 

*8eoPW(ti!i,Ii«iicB,&ij.,Tsb.XXXIV.flg.A.( Delle Chlaje, who fcrmerly aeacri*. 

Delte Chi^e, Menwr. loc olt. Tar. XLL ^. J, under tlie nMne of Flrawia oceUats, 1 

an* Bescrii. too. dt. T»T. LXIH.-IV. i Qmdj; and eoncnrredinlhe opinlonof Iholasttoooa 

Qaimard.iaOa Ann. d. 80. Kat. XVI. 1839, PI. buthesi^geats UiatUieyiBaj'bethej'ouii) 

- flg. 4-^ or inMs,18S3,T4r.VI.(PtB-otnt- (i. at— -= " "■ -'--= " 

a and CarisarUi'lj aid Rioig, In Iiuiii. As la nourlB 
-- it as Farls, loo. " — ^ -- 



Boo. d'HiBt. Hat da ^exls, loo. <M. p. ST&, PI. IX. H. flg. B-IS, It. p. 266, IIL p. 1«, lay. XXXIX. 

flg. 1, 10, a. d. (dltanta). flg. 1, and hlB Bwcria. So. n. p. 31. Although [he 

s See Esckrickt, leo. dt Tab. I. f^. 6 (CUri) real natnre of tbeae appendages waa mads fcnown 

and Fsn Stnedtn, Bxerelsra, &c., Ease n. PI, I. long i«o bj Maori {Atti deUa reale aoademia delLe 

IL{Cj»t*a«aaiid Tiedtmmniai. Ulspossilila edense di Ndpoli. II. mg,p. J'rO,Tav. IV,), yelit 

large oephallo fln, the oonliactilB appendaeea rani (laia, 13i2, p. 255) and iTroSn (Mii««-'» Arcb. 

vhich exist on each Eide of Uie back. V/ese kaC 18^, p. 41S). 

• [ 5 201.1 I^ histological studies on the nraBcu- are flnelj punctated throngh thdr whole leaglh. 

Isi tJBBue of Uie Cephalophora, see Leierl and VflUi Faiuiina,. HeliB, Ballmai, Caroeolla, 

Kaliin (Mfi/ler'i Arob, 1S48, p. 123) and Let/dig Lcyain found the CBaential element of Itila lissoe 
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232 THE CEPUALOPHOCA. '§'5' 205, 206. 

upon various points of ike body of Sagitta, differ from the locomotive 
organs of the other Pteropoda in being composed wholly of parallel, homo- 
geneous fibres, which decrease in size from the base to the border of this 
■organ, but which have not the least resemblance to those of muscle.'"' 

Some Pteropoda have tentacle-like processes situated in buildles about 
the mouth, which have a small sucker at their end ; they are, therefore, 
probably used as organs of attachment.''' 

§ 206. 

Beside this cutaneous mugoulur system, the cavity of the body contains 
isolated miscles which serve different uses. With the turbinated Gastero- 
poda, a large muscle arises from the columella, and, after dividing into 
many parts, is spread over the sides of the body to be inserted into the foot, 
^nd serves as its retractor. Several other muscles of variable size arise 
also from the columella, and are distributed, some to the tentacles, and 
others to the pharynx and the penis — sei-ving also as retractors of these 
organs. With the shell-lass Gephalophora, the retractors of these various 
organs arise from the inner suiiaee of the mantle, or from the foot.''' 



OH APT Ell H:. 



§206. 

The central part of the nervous system of the Gephalophora consists of a 
group of closely approximated ganglia, connected together by several nerv- 
ous filaments, and which surrounds, like a ring, the base of the pharynx or 
the oesophagus. This oesophageal ring may be divided into several por- 
tions; one situated above, one below, and one oa<;h side of the oesophagus. 
The portion lying above consists usually of two very large contiguous 
ganglia, which maybe called the brain, since they furnish nerves to most of 
the organs of sense, — that is, the tactile organs, the eyes, and sometimes 
also the organs of hearing. 

The portion lying below, varies much in its form and size. It consists, 
sometimes of a group of ganglia blended together, or circularly united by 
short conneoting filaments, and sometimes of a simple transverse cord. 
The two latfiral portions consist always of t^o cords connecting the upper 
and lower parts just mentioned. The lower portion, which sends nerves 
principally to the muscles of the foot and to several viscera, is often asym- 
metrical. The peripheric nerves are always given off from the ganglia 
and never from the connecting cords, of tlie oesophageal ring. 

8 See Knhn, Vm cit. p. a. mon), and EaelirUht, Inc. cK. p. 8, Tab, IL fig. 

7 See CKwer, II fin. Loc, Bit, p. 8, H, L B. fig. 12, 13 {Clio). 

IX. 1-is (^SponsiQhTdTichaea and Pnramlidsrl fig. 2, 3. n, u , « . [.. , 
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THG CEPHALOPIIOKA. 



§207. 

The nervous system of the Cephalophora is enTeloped by a very liistiiict 
fibrous ueurolemma eontaiQing of't«n various pignLeiits, which, in some 
species, give it, and eapeeially the ganglia, a well-marked color.*'' The 
neurolemma eatars the ganglia and forms there numerous septa which 
-separate the ganglionic globules into groups. These are very distinct, 
jind although of variable size, always contain a very large nucleus 
-composed of obscure granules in the midst of which are seen usually two 
"to four transparent nucleoli of unequal size."' 

These ganglionic globules are very often pedunculated,™ and then their 
very slender peduncles or processes usually extend far into the nerves 
which are given off from the ganglion, thus leading one to infer that these 

f'obules are the origiu or termination of the nervous fibres."' Moreover, 
ese primitive fibres which traverse the ganglia, are always situated ia 
that portion of them which is contiguous to the cesophagus .or pharynx, 
while the opposite portion is occupied by the ganglionic globules. 

§ 208. 

There is a great variety in the form and airangement of tl e liffeient 
jiarts of the nervoas centre, according to the orders and fauiiiea as fol- 
lows. "' 

1. The Heteropoda quite resemble tie Lanollibianchia by their 
widely-separated ganglia connected by very long commissuies At the 
anterior estremity of their body, and abo^ e the (esophagus there la a 
■cerebral mass which sends backwards two long nervous cords which after 
pas^ng along each side of the intestinal canal terminate by entering the 
inferior ganglionic portion {Ganglion pedtde) situated near theientral 
.surface. The cerebral portion furnishes nervci to the igins <ii syn^-e to 
the skin, and to the lips, while the posterior joit on sends then :,Liefiy to 
the foot, and to the muscles of the tail.*^ 

1 Tbeee gjuiglla btb firange-jolored. with I/t/m- * See Hebnhollx, De feitr. SyaU nerv. erert. loo. 

nasua, ami red with FlaaoTiia, Palutina, Hj/a- (At. b. 10 ; HannavcT. loo. cit. and Will, in Mil- 
Jta, Fle-anbranclati, 

i SannoveT (Sechenih. mlcrieoop. but le Sjg. 

Wide nerveuit, l§44,ii. 60, PL VUI.) has Tety well , , , 

deserllied and flgnred tte gai^llon-globnlOB ot loo. idL ( QarKtr, Trans, of Uie Linn. Soc. XVII. 

"  --' '■ p.iSS; J^er Jimet, Oyelop. of Anat. p. S92, 

e (Uner- Art. Otaleropoiai Anderaon, Ibid. lU. p. atlS, 

., '■) of to All. SenmKt Sgattm I and rm BeneiieB, Eier.- 

pedunoolaud EBngllon-glotpnIes ot Arion irmpiri- dses loot. loc. clt.t 

carum, he was not aiiare of the large undei whiDb 1 See Miliif Ed-aardx, Aim.d. Bo. Nat. XVHI. 

they couDdned. 1S42, p. 32e, PL XL, aud Delle Chiaje, ileialz. XL 

 [5 an. note 1.] L'Aiy's FMUlM, nftar vfty pa.ra, he., loc. elt. p. isa, Taf. Xin. flg. 49. a. fl. 

observel uone of 'the netve-fibrea or^uate or t«r- 1349, p.78,'pL IIL flg. I, PL IV. flg. 1 yanus) ; 

minats ia the gODglioDBrj globnles ; see loc ciL Miiieniorff, Uk. cit. p. 15, Taf. IX. (CAilcm) ; 

VOL L p. 243. -Ed. Leids, loc. dt. PI, I. flg. 1. 11-14 {lAmax), Fl. 

t [ 5 a>8, note I.] See also Aiaer and Hamock, IV. *g. V. 15-17 (Ffl«inu;<«), PL V. fig. I. BJ, 33, 

iEoltl't 1 Part. rV. PI. V. fig. 1, k. (Scyllaea) j 24, 25, 26 (Helix) , PI, XIII, flg. IV. (HelicinaJ, 
Part V. PI. II. flg. la (Doris), PL XUII. fl^. 10 PI. XIV. flg. IV. PI. XVI. (_Glaaima). — Eb. 
<^niio^),- then Leydig, Uelier paludlna vivi- 



; from Ekren 
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234 THE CEPHALOPHORA. "^i 208. 

The nervous centre of tlie genus Sagitta is in many respects like tliat 
of the Heteropoda. A tesagonal cerebral ganglion lies upon the upper 
surface of the cesophagus ; anotlier quite large is situated ia the centre of 
the ventral surfiioe of the trunk. These intercommuuioate by two lai^e, 
very long cords. The cerebral ganglion ^ves off two pairs of nerves; 
— of these the anterior are diatributed to the base of the oral hooks, and 
the posterior to the organs of vision ; each sends, internally, a filament 
which passes backwards and joins at the middle of the posterior part of the 
head with the one from the opposite side, thus formiag a loop. The ven- 
tral ganglion sends off backwards two considerable, diverging nerves, frora 
whose external surface pass off numerous, delicate, ciitaneoua filaments.*^ 

2. With some Tectibvanehia, a simple cerebral gangKon above, and 
two others, quite widely separated, below, are, all three, connected together 
by as many cords, thus formiDg a large (esophageal ring.'*' 

S. With many Pteropoda Hie cerebral ganglia are wanting, while the 
lower portion is highly developed. This last is composed of two or three 
pairs of ganglia blended together, and from which passes off a simple 
commissure embracing the cesophagus.''' 

4. With very many -of the Apneusta and Nudibranchia, as also with 
several other Heterobranchia, the cerebral mass is highly developed, 
while the remaining part of the cesophageal ring consists of a simple nerv- 
ous cord. The two or four cerebral ganglia are either connected by trans- 
verse commissures, or intimately blended together.'^ 



, -UoUoaell br ^Iher Cuuisr, H'WlOi BuUsia, DBiidium, and Fhi/niiia, 

or Milxe Edionrds. there ste two cerebral ganell^ Holttd by s. more ov 

sSeeirro*«,loa. cil.p.I2,fl(r. 3,8, IS* 1«e long ootmdiosnrei while wLlh TrtMnio, an* 

clt. p. 22, r!iIl\v., and rth PUarobnmch^s, Buret ; aes Ciivicr loo. i^t. With AeoSs, Ibe 

icomling to Belle Chiaie, Meuior. loc dl. Tav. cerebral mass Is also coinpo9Cd of four gai^^ 

rw'flrMogai in «ie same wa/ wlUi Pleura- loc.°cll. Tav. LXXXVIII. flg. 12,15, and ifa>il 

irsBoftoso. coc*andj;mSie(OH,locciLPl. V. fig.la). With 

s XhJB &tria Is fi>and «epeda1ly [□ those species EoUiina, Zephyrina, Amphorina, Felta, and 

where the eyes aJid tentfiflles are abortive or en- ChaHdiB, there are two p^rs of foaed ganglia 

tinjy wintiBg 1 lee Van BenedeHf S]xen:lc«a booL which are coimected toge^ier by a delicate coio- 

Sasa. II. (Hyalea, Tiedenumnia, Cleodera, Cu- miranre (Quatrefagee, Ann. d. So. Mat. XIS. 

vierta, Idmaoma, and CjnniuKa). PmbBbly ta IS43, p. m, PL XI. flg. S, 4, L 1344, PI. VI. fig. 

the absenoa of these orgami Is dne, wlai the Ptero- l-i). With Tkeiig, and Dorie, on the ofhei: 






uUary masses around the (eaoplmeus, — the cere- 


frequent gaagbonlo cotpnedos in their course. 


bril, the cervioBl and the peflal gsagUa ) see Ms 




flgores, PI. in. flg. l,andPl.IV. fig. 1. IMr tho 






t [5208, notes,] JWiAJendorJ" flM- cLt. p. IS) 




luts described wlbh CMloa a flat and ahnoat pet- 


» (Dendrono(i«, DoU\ cerebral ganglia, fbur. 


pendlonlar neryous band sitmted on Uie InKrnal 


and give oS t«fl pairs of nerves ( Part UL PL 


uphinoter of Ibe mouih, and which he thinks ia 


VllL flg. S (Eufis), cerebral ganglia, tour, and 


probably Mm ganeUa eerebraUa luaed together 




eraf. IX. fig. 6, a) i this band senJs off numerous 


13 (^Kttjnenis), cerebral ganglia, tOnt, and glvo 
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5. T\ tk rtber Api (.nati tte le pi i,e 1 mg la C3 npo l1 of i 
contiguous ginglii whith cl &ely bmd the cesophagu" but hj,\e no i 



6. Tho other Gasteropoda and especially the Pectin ibranchia and 
Pulraonaia hive a hij^hly developed snpenor ind infeiioi ganglionic maas ; 
the oesophageal iing is formed by these ganglu bung connected on each 
side by a ooid whioh i? oftener double than single "' The bupeiioi mass 
ia composed UiS>Uiilly of two ganglia which are connected by a fianaverse 
coraraisaure or are contiguous and sometime'! even blended togethei ^ 

The nfenor mass al«o piesenfs many vaiiations "R ith some species it 
consists of a circle of distinct ganglia connected by commissuies '" while 
with others it is conijosed of i gioup of gin^li-i nioie oi le'i'i fused 
together " 

§ 209. 

"With many of the Cophalophora,''' there is a S'plancknic nervous system. 
This can be divided into a Plexus splanchnieus anterior and posterior. 
The first is composed usually of a double Ganglion pkaryngeum inferius, 
connected by a transverse commissure, or contiguous, but rarely blended 
together. They are situated under the tesophagus and connect with the 
cerebral mass by two filaments; they send off nerves principally to the 
pharynx, le the tesophagus and the salivary glands ; and when the posterior 
plexus is wanting, they send nerves also to the liver and the genital glands."'' 

■es ; sea Befthald, loc. ott., and taj nb- 
In ffiegmatin^s AtcIl 1341, 1, p. 153, 
ig. a (ijBraoEKS tlaKT^alia). Jinking 



rsngUs, while t 



Tfdg of Amphipeplaa, tUo gwjiB : 

' ' — .ftiBi.lm, tOt, p. 4»,W. 



ide ta me, bbla ring, with Flaiieilinaj tuM uteeitm yf mt oenvum. vju- 
n ganglia and vith Clio (Eachrichif 



two cerobniJ guigUa vltli Paella, 
nanella, JinUitui, Turbv, Fah 
«u>, PtoHBTbti, Boa wfth macj otbe 



iatis, P\a- 

HaliHf Umtat tuid Cypraeaj bud the; an fused 
inta one with Buoainvm, MttreXt OHvay HaFpa^ 
Fotuta^ BDd oCber F«ctiMbradoh[a. 
lOlfoHorti lias two, and P '- '— - '-•-'-- 



Umax I^Pbu- 






disposed tTaTisveTSel7, \ 



or SympatAicua 



lePlexi 



witb their comapond- 
Llready been regarded 



I symmetHcally placed 



ageal ring, 

QasteTopoda } see hia M^m. sur le Qimra Ajdy- 

With sU these genera, the cesoph^eal ring ta 
tSnoed br lateral eomiDisEDres which uoiis niUi Uie 



{Dendr: 


»WEu<, DOU 


>, Eamen 






U-a).-En 


•Lii 


108, =ots 11 


.] Tb-^e 



'iB. and to the branchiae, and can be trace 
gangllaor Uie aympallietic ajstem belonging I 
s BerersJ organs i Part V. PI. XLnl. Bg. 1 
liopa), Cf Kbral gar^lla, aix, and give off te 
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286 THE CEPHALOl-OOaA, § 210. 

The posterior plexus is composed of a single mass, rarely of two separate 
ganglia. It is situated under the digestive canal or between its coils, and 
from it pass off nerves to the intestine, the liver, and the genital glands, 
beside two corda of communication with the lower portion of the ossophageal 
ring.'^' 



CHAPTER IV. 



j 210. 



The Tactile organs of the Cephalophora consist of two to four contractile 
tentacles situated upon the head, or the anterior part of the back.*" They 
receive nerves of considerable size from the cerebral mass,whiciihave some- 
times a ganglionic enlargement in the extremity of the tentacle.'^ With 
some Gasleropoda these tentacles are hollow and button-like at their es- 
tremity, and can be inverted like the finger of a glove. '^' But with the 

Bla, p. K, PL. IV, flg, 1, c. 1 mr la Lymnte, p. 13 (Cymiu/io^ Tiediiamnia, Hyalea and Limn- 

e, PI. I. fl£. 11, u, I SUT I'Oiichiate, p. 14, Pi. I. cina.)' 

tg. a, 0. Bramlt (Med. Zad. IL p. S28, Tab. 3 Tin Fltxm »pliotoAnicu3 poalerior with Ita 



(loc. dtX iritb Amphi' with i^lyiia (see Cuvter, loD. dt. p. 33, PI 

meobnoht. Hns. d. Zoot. flg. I, S,). DeUe Chfaje (MentM. Tav. V. fl 

X. fig. tlO), wltli Limax. m, X. flg. 7, o. mid XU. ttg. S, j. y.), has obse 

ficAienint (l>iB<ert. de he- It vith Doridinm, and Fttaroiraaciiia, 



dun, Serol. lS<tl, p. 2i, Tab. 1. flg. 2, i\ upon the AroncAui, he Kiuiid It ooapiHBl of cm emlreir 

bepatJa nerTBii of Gaueropoda. DeUe CAMe ^BOt separated grmglla, rFiPt Beneden (Exerc. eool 

has aeen this uleius with DorWiiMn and Ptearo- Faso, I. p. M, PL I. fig. 8-6) hna found It eoin- 

'Memcr. 11. p. 123, Tav: £. flg.T, p. posed of odIj a single goDgllanwlai Pneumoder- 

163, Tut. XII. flg. e, p.). AwordLng moTi. Witoe Edmani. (i™. (dc p. B39, PL XI. 



Id Qflmer Qac. dl,), Ihere la a &oubla QangllBn flg. 1, u. t. al has Qhi 
'- '-'- '"- -■-- -^aaia,Doria, Carimtrio, flrat, a do 



»»irvn^euni inAritu nlth, 
aod Eolit. With Falella 



1, also, Scgaam, Daria, CaritHBia, first, a donUe OoRg-lian oAdomfiiaJs, 

s, on the Doalnry, ha which ncelvtfl two Long flords of commuDLoaciiHi 

us splanahnicua oompitaei from the oereltfal maBa and froni the QimgUon 

of three ganglia^ tiro npon l^ pidefl, and the third psdala, and thea a QastgUan anote, cammimt- 

uedLan aiid a Utile 1»hiad. MUng with the two BbdomLnal ganglia. 

Aocordlng to fan Benidm (ExendiKa iwC 1 There aremoBt iiBuallf two tentauhs. Butnlth 

Fnwi. I. p. 30, H. I. fig. 12, o.), thwe la a stanilaT iAnoa, Ariim, Ileiia, AehatiniiiClaaailia, aod 

diEpDsLlioQ wll^ Astpk^^lta. With Che Hotero other IIbUdIiiu, thei-a ue fOnr. Tiny are wholly 

poda, this plosus ia fiigtly devehipBd, oomposed of wanting with SagilUi, Cleadara, CHiierio, flya- 

two gangha,fromwlUcb pass ofTlonecordsof com- £ea, J'^rrp^aci&ea, Lisaoaoj/ta, BtutdopSf Pkyt^ 

mnnLcatioQ to the oerebral mass ; see Mitne Ed- lMi&, and l^entaHtan, 

luonU, Ann. d. So. NaU XVIII, p. 32J, PL XL 2 ThU eweLlLng exLsts not only with (he inferi- 

flg. 1, s. X. and fig, 3, e. f, ; and Bells Chii^e, or and eyeless tentacles, but also the superior ones 

DcBoriz. &c IQO, oit. TB'. LJiin. flg 14, L B,ml bearing ejea, wiOi leFBral Umaeina and HeLioina. 

LXIV. flg. 11, d. {Carinaria and FterolrocAea). Howevtr, no gangLlovic globules are seen In It, and 

The PleropodB also ha»e this plexna j but lie two only a flnel3r.^rMulBr eubsBince lies interpoeed be- 

ganglia ara mora or less intboataly fused, and as Eween the prLuiEtLve fibres, 

the Dcrebral mBBi Is here replaced bf a timple eol- 9 Wllh Uie Limadaa nod HrLidDS, thege organg 

lar, it does not oonueot -wlui it, bub with the b^f^ are invested b; a muscle which arises upon tba 

rlor portion of the fflflopbageal tiag j e^ ^Ol^ Bt' eDlumnella. or upon the Internal aurfaoa of the 

neden, Biercicea sent Kisc II. p. 11, at seq, PI. I. mautlo, and la luserlad at lie eitremity of eaob 

flg. 9, ID, II. flg. 3, 10, III. flg. e, 0, and Y. flg. tenlade. 

•({209, note S.] Por the splanohnlc ner,^nB and Bimnost, loc. dt (Eolie, Doris, Anlio- 

!oc, cit. PI. Xm. flg, IV. 2 {HeUcin'rii, PI XIV. Aetording to Middendorf (loc. dl. p. JO), Chi- 

flg. ly. S (filai\iins\ and PI, XVI. flg. II. 2 (on has a complex splanchDic na-yous syatem 
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^ 211, THE CEPHALOPnORA. 237 

majority of tlie OeBhalophora, they are solid and usually eonieal, and Bome- 
times are replaced by two groove-like, cutaneous processes, which, from 
contractions of their muscular fibres, can be shortened, but not inverted,'^' 

Beside these tentacles, many Cephalophora have also as tactile parts, 
organs, which consi t f tw t tile lobes situated on each side of the 
cutaneous fold which t th mouth like a second Hp.'*' The preheu- 

silo organs about th m th f ta [i Pteropoda, and the eontra<!tile fila- 
ments and processes n t! I t f the m;iutle of other Cephalophora, .lie 
also used, probably, ta 1 1 \ t ' 

§ 211. 

The organs of Hearing, which as yet have been found in all the orders 
of these animals, are, as in the Acephala, of a very low order. Like them 
also they consist only of two simple round auditive capsules whose transparent, 
gjolid walls contain sometimes a single, sometimes several otolites, suspended 
in a clear liquid, and which are composed of carbonate of lime."' When 

4 mtll the Pecenlbremihia, Uisre are miwlly Mve allempled to show Ihe analogy of ttiese orsans 

an wUh AJaphorm^ Eolidina, FlQ^eUina, md {(TiegTnann'j Aroh. 1S41, I. p. US, Tivf. IV. or 

abaerved wiCh 1/atarchai, DalaieOa, Pleura- KeliiJier (UOxsr du Oehann^sn dM MoLhisk™, 

»rimckua,Pleun)6nmelmiia,aaiJplfgia. WlCb In Froriep'i nsua Not. XXV.lS4S,p. IBS) bIbo 

JJorii, TViionia, and Sagllaea, Oa Wo oaaSixi ion ieBoribcd lUem wilU man)' mafine Iletoriipoda, 

toDtocleB ciuj be intbdrawii liiCo pntlcular tuljolar and GBStoropodd, bo Hal tbej Diar be bqM to e:dGt 

ei OAVH^Dns at the mftnUe.^ In £jl the CephRlophnra vhloh Mve been subjected 

A riateUina, JeoUa, Borii, PkylHdla, Bori- to ^saecani. Ibe (DUowIde an the gBDem in 

dium, Jplgaia, J'leurolirimckai., i'teuroJrsn- whloh thej iaye been obaerved. Amnng tBa Pter- 

ehaea, DoiabeUa, AmpitHariat Certaodea, Theoe opoda : Cymfiutxa^ Tieifmimitia^ Rjtateaf Cre- 

cutaneooa labea are ofteo eo lai^, Uiat one la die- teii, Pneumoftermnn, Limaoina ; H^rteropoda t 

poeed to Inoluda tbem among the real CflDtaolea. CtifinttriiL, PteratraBheajPhj/UitTkae. Atlmitu; 

3 1 refer here lo Ibe (enlnide-Ulie oigaua b; which Sluleropada : Rhodaps, FlabeWaia, Ljasoimna, 

CUa, Pneamodenam, and SpottgiBbranchata Jmpiorfna, Pelta, Chaliitit, Zephyrina, Aciae- 

Ax UieaieelTeB apon marine bodlee h Wi), to ttie on, Acteeania, AeBti», JS-cn jfJB, Terg^ei, Do- 

fllamentt of the anterior teba ol Oie mantle Df Ha, Palseeta, TrUonin, Tftetia, DiphvUi^a, 

Thttit, Plaamnaphoraa, and THIonia Iketidea, Amigliu, Daridiuvi, Jplgiia, aaaHropterim, 

and to the preLooeatlonB of the lateral border of the Umbreiia, ffotarchju, PtewobrsnchuB, Pteitro-' 

_^_^ — __ ^-^L rr_v-_^.-. ^—■- jjj^iaiaia, wii branahata, PiUvdina, LymiLaeuSj -Pl^orMt, 



and Souieyet (Inatitut. _ 

_„ r^^^i^^*^ _^.., irr_L i^j^ ^j^ audlliTO CTgane are d<]velop^ st 



im, p. aidj nere Uie first 

organ with Che Cepbalopha 

PierolracAeo, Carina™, paeamoiemutii, and So. Nat. X. 1B38, p. 84), it appears' I 

Ph^UirrJuii, aa also Qaudicltaud with Atitntta, otolitea Tn motion in &a embryo o( 

t^at Uio Audltlrc oapsules an amaU roond aemi- but wll^iout knotrlije their naturo, 

the cerebral mass. Laurent (Append, aux re- (Kaogl. V&taaik. Acad. IJaadl. 18 

Qlierah. Bur ke oi^anee audltJfH des Mollnsquea, in lais, 1843, p. 360, Tar. I. ti. 1, o.) 

the Ann. ftmio. el itrang. d'Anal. et de PSyeloL what to thint of t*eni. Fan BenK 

Ual, 1S3S, p, IIS, flg. 1-ie) hai ducnlwd these Nat. XV. ISU, p. 127, £1. L tig. 
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238 THE CEPHALOPHORA. ^ 211. 

BJngle this otolite is spherioal and crystalline, but when multljile they are 
fusiform, a little compressed, and uBoaJly yery numeroug, there being with 
eome Gasteropoda, thirty or forty, and even eighty in each capsule.''' 

The movements of these bodies are even more marked with the Oephal- 
ophora than with the Acephala; and the balancing and rotation of each, 
producing a kind of trembling of their whole mass which occupies the cen- 
tre of the capsule, is a wonderful spectacle. It has been recently discov- 
ered that these motions are due to very small cilia upon the internal surfaco 
of (he capsule.*^ 

The situation of these tw It p Ira co d g t tl 

orders, families, and gener l^th IHtpd I Ap t 

they lie a little under the sk b h 1 th y 1 tod w th th 

cerebral mass by a longer hteadt I Nd 

branchla, they lie upon the b 1 a^ tself t g u w th tl p 
terior part of the eyes.''' Whh th Opiljh ly ttd 

at the lower side of the body 1 Uy tc h h f p f f h 

(esophageal ring. In only a yf fhg thtw dtoy 

nerves separated and distinct f m ach h 

neusta; i^Be/Ie CAfo/e, Descrii. &c. II. p. 100, (Iiebrl>ucbr)erPhf3ii>l.ell.II.lS13,p.40E)pa8icirs. 
lai. LXIII. Qg, 5, t (CDrtnsrio), and Quafre- Ij affirms Oat be baa seen cills in these cupsnles. 
fygca, Ann. d. Sc. Nat. 1. 1844. p. 160, H. VI. tig. Thsy have been very fllsdnoUy seen by KelUJIir 

Kroha^i' njid tny awa cibs^TViktions, there are branelia&a^ Dtphyl^^a, Hyalea^ Idssntomai and. 

groapB of amall tu^oTdi otolith with vans Ftere- Rhodope. 

poda, and Tery lOElny at the Gssteropoda, aa Cj/m- 4 See Laurent, loe. oit tig. 1-0, and Oualre- 

*uaa, ffyo/eo, Dgri», TrttmHa, Tietia, AeoHa, fagei, Ann. d. Be. Hat I. too. dt. PL IV. ft. Ao- 

Venilia. Plemoiraaehata, Paiadina, PhnuiTliia, cording to DeUt Chi^e (Descrb. kn. loo. ott. Car. 

LymnaeuSf Helix, Limas, and many otIierB. It LXIII. fig. 3, d. 14, f.). and MifJis Edioards 

is oat rare Ko And aoiong Qirae fuat^m otohCci, C-^^ ^ ^ ^^- XvUt. 1842, R. XI. fig. 1, a. 

oChers compoHil of two oz ftm oalaareonB earpus- llg. 3, h.^> tbe audlUre nerves are very Jong with 

Eles. Tbose of a epherieal or t^ndLu shape divide, CaHnaria. With many Oephalophora whioh are 

&{an preBBure, into fDur to eight fragmenta In the transpr-—'- " ■■""  '-■-" 

ffirecflon of omoUiinn Koeinhioh may often lie aeeo by the 

ikefOro dlri^on. According to tha oliaervations of epot^.J 

iJBirmt, KTBka, and. nij8?lf, hi fiie oentre of 5 Dt 

lheBetndiea,aBii^oto1iteiafintdareloped, Lnthe dt.), a 



ey^ through UtO at 


in,astwowliila 


•nil, Trilonia, Ato 
'glpss (JVordmann, 


h» iKrohn, loe, 
too. ^ p. 4*,. 


 to KTBim <loc. Hi. 

-zr.,sxs, 

100, p. 311)1 but Va, 


nerFes from the 
rnig. He haa 
lo, and Hyalca 
i Beneden (Bx- 


)te S.] See, for the auditoi? appata- 
r^arded calcateous, they found not 



Iw. oit. Part II. PI. n. flff. 11 (DeiidroiwtMs), PL tua ctJs< 

17. ^. 18<Z>o(o)i Part.m. PI. VEIL %.4,5, Biat. 18* 

e (AeaHa) i Part T. PI. IL flg. 16 (Dorii) j Uien talthei'tii t 

j!e;fiUfi, Ueher PaLudlim Tlvipara, &o., loe. 4^t. p. to be matuinllr afi^Dted by long treatoieDt wIHl 

139, 166, Tat. XI. flg. 12, li. Taf. XIIL fig. 14-M, acetic acid. —Ed. 

«0,K. (Paf udina) ; and Ze%, Ice. cit. p. 246, PI. t U^ll.Dctel.] See alsoLeydit (Anat.Be- 

IS. fls. VIL-DL (Helix), PI. Xni. flg. IV. 4 merk. Qb. Carinaria, Pb'oia und Amphlcors, in 

(Belidna). Leydig has (nrnlahed valuaJile onn- Siibold and smiker'a Zdtscli. m. 1851, p. 826). 

tdbntlcns In Oie dsrelopmeoC of this oi^n ; \n Fa- lllB Taf. IX. flg. 4 (Carinariaj gives & very clear 
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§ 212. 

The orgaus of Vision are a'bseDt with only a yory few genera of tte Co- 
phalophora."' Thej are never more than two in number, and their slue, com- 
pared to that of the body, is usually small; they are smallest with some 
Heterobranchia, and the largest with the Pectinibranchia.** 

The eyes consist usually of two round bulbs concealed under ihe stin ; 
this last is colorless at this point, andlies over them hkeo thin lamella. Each, 
fculb is limited outwardly by a tissue resembling a Sd-erotka, but beneath the 
fikin, this tissue is more oonves than elsewhere, and thus forms a kind of Cor- 
nea.'^' The sclerotica is lined by a dark pigment layei', or Choro.dea, which, 
Dear the cornet, ends in a free border, forming tlius a FupiUa. With some 
Gasteropoda, the pupillary border has a very thick pigment layer which 
eervea, perhaps, as an Iris.'-*' 

The internal surface of the ctoroidea is covered by a whitish pellicle 
which undoubtedly is a Setina, for the optic nerve enters the sclerotica at 
a point opposite the cornea."' The cavity of the eye-bulb is filled with a 
gdatinous, vitreous body, which, in front, envelops a spherical crystalline 
■Jena.'* 

The Optic nerve arises from the cerebral ganglia, and ruiiS along, for a 
Jonger or shorter distance, in company with the tentacular nervo of the 
same side.''' 

ero. BOOt. Fiso. II. p. la, K. I. Ab- B, f. 9, c 10, 1S29, p. MB, Taf. TL flg. 4-3, and Ann. d. So. 

EL v. 6s. 13, s.) affiridB Ihatwith the 6m of ihae Hat XXII. 1331, p. I, PI. III. IV., or in tlie laie, 

genera, aoawiHirieilemaBnis, and Linisci?io,ais 183S, p. 347, Taf. vn.), and Krsim (XSUer't 

.audUlve vuicles ife aiieatly npun the ttra pdacipal Areh. 13S!, p. 479, 1339, p. 332, laf. X. &g. «-3) 

Icieriw gaoeUa i Uiis igcees nlth Delle Chiaje's upon Uie eyes of Hslix, JUmex, Pilaiina, and 

^«8CTtptlon of thefle orgiana viCb CffmbuHa} aeeMs Fierotrac/tea- 

SescrlE, &o. I. p. 9i, lav. XXXII. flg. Z, L > The eyes 

^^hrioAt (toe cit. p. 6, T^. ITT. Ba. 23, B.) hafl able ejfcopuoi 

dandeB, ^uat^ close i^ fiic two aut«rloi ganglia king, jjid, at 



With those Gasteropoda whofle Inferior ceHphaEBBl capsdally tiie doBcriptLou of JTrDAn^loc tii- 1339) 
- — *' — -' in a oirole, sa, fOr eiHin^ee, of liiB6je of PteTotrtmhea. The ocular bulh of 



with l4fmnaeui 



Eacliriallt, loo, <SL p. 1, Tsli. in. Bg. 2». Thoie 

posterior surface oHI- i ii of Ar.taeon are lon>r and pyrlfDrm; see Quatrt- 

Bui when, on the tl ii faget, *no. d. So. Nat I, ISM, PL tl. flg. 6, and 

approjiinated,or6i ji I n i .^«mon, loo. cIt R. VII. flg. 2. 

as wltli Helm, these i i 1 1 i 4 A darli Iris Is dlstbictlf seen with Paftulfna 

i PhyOirrhrti, ViphvUuliii, ciilnn Jlintalt maniisee,Voy.^l'A9ti'oWie,aooLIII.p,6a,Mol- 

H7n, and the Pterupoda with tlie exouption at !>a liufinGa, PI. L. LI. I am nut yet certain whether 

gilia and cho, are blind lu many of the Ptero or not tbe iria of these Gasteropoda is siisaeptible 

Jlie DOular organa may be vSn in add thriJ: the choroldea of the Ile- 

^£uJammcr<Janif»(BLbtLrlei N it ]j 47 Tili n teropoda has several spots of Its eur^ce free L'om 

^es of Helix Thr 1 1 1 i i ' s ^rolm (loc. dl. 1397, p. 483) affirms Ihat ha 

tPa Denteoh Ansh 1 1 hae eeen tbta white hiyer with a Pabtiivji. 

(Brill, snr fhysiol ii a The exiatence of a diatinot vitreous iMdywna 

Tal. lil. flg 8), anil t i> known to Swamintrdmnm^i has been oonfirmed 

SeHa;, Faitidlna, aud I r/l<<t'i \,l ^ ^ li i]tu<.h 7 Aeeordbi; to Krohn (too- ott. 1339), the two 

improved by thoae of MttUer \^Mtc&tla AilIi. optlo nerves oS Paludina, Murtx, Jfilnata^ Cp. 
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240 THE CBPHALOl'HORA. ^ 212. 

Thore is, moreover, a series of Oeplialophora witli whicli tlie eyes are: 
much more simple and often nearly abortive. Such is the case with Sagitla, 
and many of the Apneusta and Heterobranchia."** Here, the eyes are 
not always nicely limited by a sclerotica, but the light-refraeting bodies lie 
surrounded in a mass of pigment granules, and situated more or less dis- 
tant from the external surface of the cervical region. The cornea is absent, 
md often also the optic nerve, in which ease, the eyes lie directly upon the 



The most complete ejea are nearly always connected with the tentacles, 
although their position varies quite widely,™ Very often they are situated 
at the base of the external surface of these organs.'"^ With many Peetini- 
branchia, they are more or less elevated upon the outer side of the ten- 
tacle on a protuberance or on a support which exceeds the extremity of the 
tentacle in length and size.''* with many Pulmonata he e o ^ is are 
Bitnated upon the very extremity of the tentacles, and are upon the pos- 
terior pair, when those last are four in number.''* 



iU p. 12, PJ. lU. fig. 6), the opti 



es of Sagitla, (onning 



iBis, 13*2, p. Be 
llThsejBiBi 



iMl, and rest direct!/ upon the gaDgliouLo enLarge- lanta, fermsdii, uith Uie LymiiftencEa, the Opei 

nunc of the optic oerre , see Kroha, loo. dt, p. 13, eohita, Patella, Emargimitit, FittuTella, Sl^ 

Bg. 6, 11. TeUa, Paludbui, Idttariaa, i. ktnd of pedunol 

According to Qjiotr^fiifet (loo. <^t. I. p. 1G3, replao« thii pronnlnenoc wUh HaUatia, ffaoicelli 

Fl-VI. f^. B, 7), ifc e/ea of Peila, end C*«fiiSs, PimtoieiiB, IVooSm, Ceratoiei, Aai^Uaria. 



Kolliker, the eyes of Terg^ei aod Polycera are 
wllhout opUc nerves, aod He directlr in contact 
wlUl Uie cerebral nanglia. WLtb Dorjj, GfOBCai, 
TMSt, AtBlii, Doridium, Aplyiia, Balla, Bul- 


nam, Sarpa, DoKam. Cspraea, Murca, Qliva, 
Turha , aSa at ft TnriaaV distance trom the ei- 
tremitr which they eomedmea surpass In breadlh. 
and leagbh, as, (or example, wltti Strombat. 
33 Amphipneusta, BeUdna, and Limaidna.t 


* [ 5 212, note 9,J Borlhe ejes sod their InU- 
and JfmcDci, loc.dt. (Dendroiiotiis, Solo, Aen- 


"(1.) The eye at the exti-emity of Uie tentacle 
iSelix); 
"(2.) The eye at the internal base of the tenta- 


Ua, Scylbun, Enmenit, Doris, AnHopa) ; wlUi all 
these, the optic periec were dlsHocl, and the eye 
itsdt imt fcmlshed wlU; a >reU-rounded, black pig- 


I'lH:;'"" •""■■""• ""■ 


AiaUs, Antiopa), Bith an arched cornea in front, 


.I'Stirr •"'""*"•'"■"" 



lenUcitlar cryalalline lens, \ 
lendcnlar crystjUUiH lena, th^ 
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^ 213. THE CRMIALOPHOHA, 



CIIAPTEE V. 



§ 213. 

The highlj-deyeloped digestive organs of the CejiTialophorii always cora- 
menae at the antei'ior esti'eriiity of the body, with a I'Ound, oral orifice, 
■which ia BUirounded with tmnid lips, but I'arely has speBial prehensile 
organs. ''> These lips are quite contractile, aad ran evert and invert the 
moQth; with many species, they can be prolonged into a cylindrical pi'o- 
boseis.'^ The walls of the oral cavity are very muscular, and. witli the 
majority of the species, form a round nnd ofien very large pharynx. The 
epithelium of this cavity is frequently developed into collars or oalloaities 
which serve as masticatory organs. With some Gasteropoda, this apparatus 
is composed of two horny, lamelliform jaws, which have a truncate, convex, 
internal border, and move upon each other in a lateral manner. ''' These 
jawa are situated, sometimes directly behind tiic oral orifice, and sometimes 
at the i3aBe of the pharynx. 

Many other Gasteropoda have only an upper jaw enchased in the roof 
of the oral cavity, and which is easily seen from ifs deep-brown color. It 
consists of a transverse, semilunar, horny plate, upon whose anterior surface 
are several vertical crests, which terminate upon the free border by as 
many tooth-like processes.'*' 

Nearly all the Cephalophora have a longer or shorter fleshy mass, ad- 
hering to the base of the pharynx, and which is sometimes grooved longi- 
tudinally; it is quite comparable to a Tongue. Sometimes it is very large 
and contained in a membranous sheath at the base of the pharynx. It ia 
always armed with horny, denticulated spines and plates, which are very deli- 
cate, and arranged in quite elegant, longitudinal and transverse rows. The 



IM, PL v. ftg. 5, ana JfordmaBu, loo, nt. p. 12, 
[tuLUiciLit ^ beae of tia oral cuvil^ 
he liss, 1833, p. 463, OW. Tl. fl'g. IS, 






iermon, Spimglalirmchaech PUrotrachea, l^M 

luj, J^oluta, Bjd jDBaiy other PeDtb^braa- tha LIidu^a and Hellclii^ 



S The esternel iMrders of Itaese jairs ura eaiUr TraicheC, In tfiegmc 
^Mta.'-"°^'' "- ^-"""^ ■"- "3..J^ .,,1. ._■, S:.,..„,J 



(dLBur la I.inwce,_fec., K.II.^fiB. 4 (£,f?na«)j 



(Saifiitay, Dwcrlpt. da PB?; pte, ItU? 



£' 



I", «M Delle CkH^e, DeBOil!. lot Tab. XIU. X i 
1^. 1), ana itllh DffhyaUii and bis, Ihnv iu<;, 

" ■'■  1^, Jjnphfrrtna, aad Ter- npper jaiv ia ^ 



s {Amr, Saaoook and EmMtU , , . _ . 

Blsi. XHL p, 16a, PI, II. ag, 3, 4, XV. p. 4, fiaatrefagea., loc, ciu I, p, iji;, Pi, y, Cg. i,- 
I. II, 1 also ^airya^Bj, Aim. d. So. NB,t. I. p. 

* 1 ^ 213, note 4.] For man; deuuls upon Uie die Mundth^e dolEer HeMea, in Ff icrmonn's 
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242 THE CEPHALOPHOEA. ^ all, 

points of these apineo turn backwards, and thus tte retractile tongue can 
serve as an organ of ingestion, and as such is used with much address. <" 

§ 211. 

The intestinal canal lias often longitudinal folds and a ciliated epithe- 
lium extending from the roaophagus to the rectum, and even into the 
hepatic ducts.''* It*is usually two or three times the length of the body, 
and has therefore several convolutions, which, with the species which have 
a shell, are contained in its spiral cavity. 

It commences at the base of the pharynx by an (Esophagus, of variable 
length, which is sometimes dilated at its posterior extremity into a kind of 
crop.*^ The stomach, which, from constrictions,'^ is often divided into 
several portions, consists sometimes of a simple dilatation with thin 
walls,'* and at other times of a nicely-defined cavity whose walla are thick 
and fleshy,"'' and provided, sometimes, with thick epithelium, and even, in 
certain cases, with plates and horny teeth."' The cardiac and pyloric Dri- 



ft See the description sad Affxrsa o\ 
<|DC. cIL Taf- IX. X.) of the boogae ot c 
«l and ^-eHh-WBi£r OasterDpoda, and b 

For eat ot the iMrine bMKr'opoda, st* 



Bang, HM. HHb du Iplfalma^ El. XX. eg. 
(Jtplmiii), Delli CWitfe Homor. 4o. Tav. XV. 
fig. I-IO ICariaaria), eM UnliTicht, loo. oil), p. 
ItUTab. ih. flg. iO-as (OKo). 
The laagua u very baig with moat of the Ap- 



Oasleropoda, 



ito i^uatrifaga, Ann. d. So. Hat 

Plaaotbit, sad Clatuilia) but 
, Arltm, and Helix. ralim 

I'slol.I. p,4^Ui 



s, I^/mnatwi, and jPlmiirliia i but t< 
tb Thetii, BaUatis, TataitUa, Bet 



. _Bt.XIlipLII.fig.6-8, _., , 

SV. PLI.U.(F<niKaBDdU<o/i9), jlUmsn, Ibfd. Btomenb idth CsnnAiiJJa. OnsAidiuin, i.snniui«u, 

— " "'L VI, Vn. flg. S Mcloson), and JVord- andPfsnDrA{>,vhllewlthfiuccfnuin,U)droJU^ 

too. dt. Tab. 1. i^. Y-10 f Ter^w). WlUi along, orop-likBcaaniiliarlsea (THntbeupparpor- 

, Ml otgan nearlj oswe^ th4 body In Hon of Vaa stonuob uonr the sBopbagua. 

md bende lDDp4ike, near m poBterbB- ei> 3 Aplyaia, DolabtUa, Natarchru, Aneylm, 

(Cuvier, aim. loo. dt. fl Q ) With PleumliritHckai, and Onohldiam ,- see C-nvter, 

.f^o^idua. It iBBQTenluiiBB longer Uiantho M^m. loo. ait I am unable to Bar anrUdng upon 

luoy and Ootmarti, loe dt , and IbIl ISBO, the crretallliie, ge^atbume stem, whiob, aoaor^nf 

Cat IV flg B) Wim WeuroJrimoSaeo, to Cuuier (Bdlob. ww Pblloa. Jour. Vll. MSB, p. 

fo iphiea, not only on the tongue, but 22B, and iBla. 1BS3, p. US) ia &und bi sU tbe 



B CBlegorj b^ong tbe 



m IntcnuilLy pri^ect 



Atrmon Is quite mill L t t Lymnatvt, Flmorliis, Thelia. 

sheaths (Fm Beifi'' i i i of Bullaca (Cuwer, loo. nit. flg. 11), and of oer- 

J. p, 47, PI n Be ..I I ' u talnepeelGaofi'tetvvlTaneAtisrjIlRcie/iBdtr.ftD. 

toi^ue consists ml \ J i i t I. Hft. 1, )i. 31, Tab. V. flg. S6, 37) ; fbur hi that of 

<nrved spines The cu- li> ot Ijooks --mr undltit; <!j/miiiliii,Tieilemannia,Ili/alea,viiIdmasiaa 

the mouth of SagiUa dut also be regarded u im (fan Btneden, Kxero. lOot. hw. dC ^asa 11.). 

mwrUTe tongue (fiTroAn, loo cit p 7, Og S-B), Ibr Ibat of fella bae ftmi: denUcnlaled horn; p]at« 

tneltea (UeUe Cht%B, Mem. loo' drTar LXlL fig. 7), aslT^io trus of' htioioma, aieortlng la 

fig. 1). Ealliker. With Segllaea (Cuvier, too. cfl. fig. 8, 

Lelicrl has glren a very detailed desoriptlon of d.), and nlth Tritoitie (Meatet, Bjst. d. vergleicb. 

Succinam, Dmia, HaHolU, Pahtditta, 4nd Li- ]se wiUi stuu-p eSgea. Willi Dentaliai 

1 The inWsline is lined with ralla, with Patella, X™. flgriCor Sis. 183S, pfi^.Tat VI. fig'.'jjji 

Betix celiularia IPurkinje and ro/enlm, De muBoular aloaach la lined wLlh a Ifiple tov of 
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^ 214 THE CEPIIALOPHORA, 243 

fieea are uaaally situated opposite each other; but in aome they aie so 
■approsimatecl that the Btomaoh has the form of a caecum. '" 

The intestine, having made more or less numerous * convolutions, seldom 
forms a rectum, but opens, itsually, close by the r^piratory orifice on 
the right side of the anterior end of the body, and rawly at the posterior 
estremity.'"* With the Pectinibranchia, the rectum often projecfa widely 
into the cavity of the mantle, as a longer or shorter prolongation upon 
whose extremity the anus is situated. 

Sagitta and the Apneusta present wide differences from this just- 
■deaoribed type of structure. With the first, the mouth opens into a short 
tesophagus which passes directly, without any stomachal dilatation, intti 
tbe intestine ; this last runs straight backwards, and, curving downwards, 
terminates in the anus situated on the median line of the ventral surface 
at tte posterior end of the body.^^ With the Apneusta, on the other 
land, there is a stomach with several and often highly-ramified caecal 
appendages — which, in some species, extend even into the dorsal append- 
ages. A short rectum follows directly upon the stomach, and ends in 
an anus, often difficult to be found, and situated at the anterior part of the 
light side of the body.'"' 

and tha Uilrt has, besWe, S30, PL X, flg. 3 (CaUiopaia), also Qualrc/aga, 
:3 which point forirai'ds Abler, Bancaek niid Emlilelo'ii, M/men, uul 
[.). JTordmoMn, Im. iMt. Acsuniingloacooiiouniiaaon 

HSaTflut, PhffUidia, Di~ fL'om KStlikert Uut of Rho'lopi ie Uie moBt abup^ f 
peuiee of DoFia and Citr^- it consiBta only of a oa«uni wblch exCeoda even to 
tia p<et«rlar exliemlljr Dl (be 1»d]r, and near Iba 



«ua wM Ctto, Carinaria, TAetiSy Tritonia^ the left side of the tuBapbagoB to the -pbixjax^ aad 

JXphyUtdiOj Pleurobraachaeaf BuGcinamf Mu- npon the liglLb aida of Che other end of Idle bodj 

lex, and JmlMna. With the other Cephalo- termioiLteg la a ehort ledum. WUh ^ctoeon, ec- 

phora, it haa uraaliy many oniiTOlutinns, which are cording Ki Soal^tt (Compt. rend. XX. I84B, p. M), 

<ialtQ muoeious espet^ly with Haliot^, PuteUaj tJie UiLestiDe, after IOiidIi^ a Htonacbal dilatation, 

&nd Chiion (Cuv'er, Idc. cit. PI. l.-.UI., and Polit bends, llrBt forvarde, ttwn bacltwards, opening Da 

Joe. i^i. Tab- Ui- Off- 0). the right ^e of die neok. Bat the dcKripUDna and 

e With Oie PeothiibraDohia, and moot of the flgnreB of this animal by ^luttT^agta (Ann. d. So. 

Puhnooata, whose anna Is neai the rssplralcrj Hat. I, p. MO, PI. IV. Bss. a, V. flg. 1) and AUmim 

tdOce.the posldon o( the Si'sl 1b detecmlned by (l'>°'°l''P'l»i^VL)iaieiEinBrliabl;CDDtradlct. 

Ibe light, and rarely upon the left side. This li tb»o authon, Uie Btomaoh Is IBllovel by a short 

the oasB also nith nearly all tlie oUior GBBtero- TeoCmn opemng upon tha right aide of the neck, 

podn. which la aUcnded by two scperlor and two lo- 

Wilh Pataia, it Is Ellualed db-oyly hack of the ferior IntestiDal tubes which send Dumerous rara- 

Jiead 1 with THtonta, Beyllaea, and Tketia, a ifled appendages Into the iiareiichyma of the body. 

-with UipkylUMa, ' DolaieUa, Natareluu, anS caeca, the two' sho^eat of which extend In tngit, 

tia, It is hehiull this organ. Willi CMtin, PkylH- pendages alniatiyi hi aie middle of Uie lioky. With 

.fjza, Daridivjn, Buttaea, TeBtaceila, nd fffy 

4ium, it la M the very poaterior end (h bod oaed poaten id th 

'WlUi Zlaric, and Pelyceta, it is some tei ep aa nd aihop 

JlMae. hi W E liwi 

And with Szgwf^f, FiaaureUa, and Emf^gi la, theee 

11 Is even hi front of tbe oral cavltj-. lost nd 

Ite pnHlUDa iB varied with tbe He poda and ages ^ 29&, 

it 18 Coaled at tbe base of ihe mlesti sac e&ia anus 

with Attonttt, upon a prolocgatloD of th Ig Id m 

tbe right liOe; wMi PneiimBdeni on ect asal with lot . an A 

fiamo point but a little at tbe left \ an wi i/Tn en vi fise stiirrt 

bnUa and Lttnactnai in the reeplratory cavity. Hancock (Ann. 
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THE CBPHALOPIIOKA. 



§215. 

"With those Cephalophora whioh are nourished by solid food, and wliiuh 
often have, therefore, masticatory organs, there are, almost without esoeption, 
highly-developed Salivary organs. These are usually oomposecl of two lob- 
ular yellow glands surrounding the (esophagus or stomaoh, and which have 
in front two escretory ducts which are lined with ciliated epitheliiun/'' 

These ducts pass, in company with the cesophagus, through the (esopha- 
geal ring, and, extending over the base of the pharynx, end in the oral 
cavity on each side of the tongue. With some species, these glands con- 
sist of two very long tubes. '^' Some G-asteropoda have two pairs of these 
organs, one of which opens at the anterior part of the moath,'^' In a few 
cases only these organs appear to be wholly wanting."' 

The Biliary organs are always present; and their glandular follicles con- 
tain hepatic cells filled with a brownish-yellow substance.'*' Most com- 
monly, the liver is large and distinctly separated from the digestive canal ; 
and it is with a few genera only that it is more or less blended with it, 

1. This last is the case with some Pteropoda, and Apneusta, whosa 
. intestinal walls, as with the Worms, are partly composed of the hepatic 
substance, or furnished with numerous small follicles which open into thft 
intestinal cavity.*' 

Hi, Pleu- to ■oe NeMM wltta tli« InteBUonl mMa iKTahn, loD. 

Sot the cSi-f-i). Tb\iiii6ii5aniiaY'ofimyenilia,Aei>lii, 

iniemiu sicuciiuci] ui uiimii Eiuuns^Hn jifDUer, I>e Ealidtna, Amp?u>rina, aoA Z^ht/r^a, and is 

2 Ci£o, AplffiiSt Thetis, fdssoaomot Tergi' \aADdtm d£ ttaa lDt«Bdaal cemil whlaU termlDBie 
pes, and many ape^^a of Deris- partiy In tha'doraa] &ppeiidHgea, fandjArtlr in th& 

Vim Eume ^aBtempiidH,' Bi lor ^taode, niih XIX. p. 289, PL XOg. S, L PL n!v. ;' filler, 

Riotlape, and Eolidina,tb<m are only two sail- Hancock a.a&EmUetii-K, Ann. of HaC. HleC. XHL 

vary glaoclBi theM open in front ioO) UiiJ ollU p, 16a,PLIl.flg. B,XV.p. 60, Pl.IV. Aceordlneto 

oayltj and eo fat tioia Oa (eBuphagus thnt thejr JUardmaam ftoe. olt. p. 20, Tab. TL m. flg. S), the 

appear to corregpona to Uie aotei'lor pair o[ ttiose liver is isolued witli Tergipeti bntnathe organ 

Bpeoles in nhloti Uiere ore four, t Jiere desciUxd appeafe Ifl open oxlemall; b; & 

* Saffiita, CymbuUa, Tisdemannia, Dsnta- epec^ doOt, it reaanl^les an urinary organ (eeo 

Hum, and Chiton. Iielov, $ 323). WiCli Pneamodtrmon, and ^Uo^ 

Sasteropoda, see Mailer, De Sl^nd. secern. &d. tOlUclss (Cvtiier, loo. i^t. p. 8, flg. 1, p. ) and. 

p. Tl.Tali.X.iSaiiemm.DehepatsMbUeOrus- .EsnirtciK, ke. olt. p. U). , 

ISO. et Monnsc. qnorondam, loc. at. p. le, Tall. I. Acooralpg lo a oommuniQaljcin from KSiiiter, 

II. i Katstai, Moy. Act Aeafl. Nil, Onr. XXI. Uie intesUiie of Bhodape also has niunetouB B>11I- 

p. 301, Tab. XXI. i and H. JUecftei, MmUit's dea of Uils Kind, which are pyritom and flltea 

e Wllili Si^jMfl, the bepade enliBlAnas appears 

Zrimar, Helix, T'eleniwpAoras, Cof inuta. Sue- Part IV. )M. V. flg. J, o. (Scjiioea); Pai-t V. Pi. 

einea, Glandina, IX. fig. 1, h. (Boris). - Kd. 

1[J215, notes.] With i-oiMiWns, the scrtlvary f [§ 216,ni.teS.] See also iej^ff, Usher Palu- 

glands ica highlj developed and two in nnmber, dlna ilYlpara, 60., loo. (At. p. 143, 188 {Paladi- 

9?hey srs ^tuaifld on tbe upper and poslerlor side na) { he gireB ila development and its adult Btruc- 

of Lbe pharynx, beliind the bi'alQ ! Ihelr evcretorj tare- It is developed from cells as an appendage 
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^ 216. THE CEPHALOPHOEA. 245 

2. With the other Cephalophora, the liver is wholly isolated, nearly always 
asymmetrioal,''' and often divided into several lobes of a y olio wish-brown 
«r brownish-green color; often, also, it wholly envelops the intestinal co»- 
Tolutions. The biliary canals, whioli arise from the hepatic lobes, form 
usually, two, three, or more excretory ducts, which empty the bile into the 
stomach or intestine, rarely into the tesophagus.'^' 



CIIAPTEE VI. 



§216. 

For a long time it was erroneously supposed that the circulatory system 
of the Cephalophora was completely closed. But the heart or central portion 
of this system, is developed in an inverse ratio to the imperfect peripheric 
part which is without a capillary net-work. This incompleteness is often, 
fio great that, in many genera, the arteries are wanting and the veins more 
or less wholly absent. The circulation is, therefore, estravascular for a 
longer or shorter course, and passes into cavities (Lacunae) situated in 
the parenchyma of the hody.''^ 

The blood is colorless, often opalescent, and always very poor in corpus- 
cles. These last are also colorless and consist of smooth cells, with a 
granular, indistinct nucleus. '"* 



J With Dcnlaiftiin, there ire tm eymmelrl 
£. 15, ID. m. Wilb DiphyUidia, alur, there i 



latter]; that the dvca\BlioD of Ihe blood tbrougc 

Uie Ufunae and Interstices of the body, baa beer 

be the rule, by Potwhet (Rechei 

), Milne Ejmoi-da and falet 

end. XX. 1*46, p. Ii6] ~" 

iJol, XXXIV. p. ai, 261). 



(Ooippt. raid, XX. Jiii, p. 2^1, 160, or Frorie^' 
iner, 100. oit. 'rue nepmu) aocu opeD. near me neue Hot, XXXIV. p. SI, 267). 

Soridfum, undSentoKmn j'lolo the ioteBUDe, with open the OicaisaBa at Patella, Haliotia, HetU. 
llaHoUt, yermeiiit, Pltunbrimeluia, Dipkulii- Aplgeia, TkelU, and Trilm, haa HbnDdanU; 
din, DOTii, FloRBrbia, and Z^nnoeui ; Gila the ibown that the VMmilar djatem c« the Cepbalc 



bd Btomach. with A^/yaia, Dolfdiella, dz> 
.tM/ whUe trith OncAfdium, tvo oT the di 



eiidfl)t.3(IlefldranDfU9))Partin. PLVni. fig. lute the alim 
fl (Aeolii) ! Part JV. PI. V. fig. 1, g. b. g. (,Sopl. 
ioea), md flg. a, g e-CEummis),-r»n y.Pl. I. 
Sg. S, &. d., ami PI n. fig. 1, (. iDoria). 
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THE CEPHALOPHORA. 



§ 21T- 

The Heart is wanting in only afewgeneraof the Cephalophora.''' Almoat 
always it has a pericardium,'^ and is divided into a simple, yery muscular 
ventricle, and a thin-walled auricle which is equally simple, rarely double.*^ 

The arterial blood pass^ from the respiratory organs into the auriale, 
tiience into the Tentricle, from which it is forced through a very short aorta 
oyer the body. These two chambers of the heart are usually pjriform, and 
are joined t«getlier at their large eslvemity by a constriction in which is- 
sometimes situated a valye, which prevents the return of the blood into the 
auricle. '** 

The position of the heart usually depends upon that of the respiratory 
organs. It is generally situated at the base of the branchiae, or in the 
bottom of the pulmonary cavity. It is most often found, therefore, upon 
the right side of the body."*' 



lArion and P 
'wob Flaio 



LebeDBbeding. d. velEB-und enA 320), whJ 

p. ^2i Ehrcjibertj Coer- iKArt appeiir6 T^j W..JJ -. 

cit Tab. VL Hf . Xl 1,11. 1 velojimedt. AceoiiUng tQ Iff 

sa) ! ana Erdl, De Bolicia 93), tlie embryos of Tergal 



Ql, aiHl Darwin (hn. id 
L polaatiE^ organ at tii 

to Quatrc^aeee (lac. ci 



hi OTganiutTion of A' 



other Gnal^opoda th9 



beoomQ vay dialinoL bf Uta addMon o 

1 Farbet (IsrtlC. ISd^p. ses), and Dariein (Arm. 
ot NaL Hist. Xm- p. S), ha>s Wn nnable to find : 
a heart with Sagitla i although S'Orti^ny (Vof  
dans rAmer.iii£r.,iR' I^. 1339, p. 601)afflrma 



the Apueueta. 



la vaoUn£, accoi 

and according to KtUhker^ la Fiabeilina, Rho- 
dopSt and LiBBogrtma- Hotror^, Souteyel 
(Oomp. £«ad. XX.lBdB, p.13)caatradiola, rer; poB- 
lUyeij, the aBcertiona of Quilrefates, and ss^eni 
a hetu't to an the Apusiuta. The (IIMculties in the 
Btadj^oTtheBeaninL-' ' 
are undoubtedly th 






^st. d. TerglfJoh. Anat. 'i. 
* Bee Cuvter, leu. olt. PI 
Chchi, IrllWtHTnigalsfelQ Hft. 

Pl'iJI. 'flg- " iSyat" 
fFordmmn Om, nit. 

Tular apparatus replaof 

aorta. With LimaWj 
whoUy nandng (Trev 
loot. s. Ph;e. p. 40). 

back, with moat of lb 
dextral Fei^uibraDolue, 
all rhe Uma^^na i wl 

Gaaleropoda- Tlmt of 



.,and Meciel, 
fig. 3-*, n. flg. 1 J 



), Tab. m. fig. 4:> 



«» oUier proyidad on one aide with prooejsea 


t [5 an, not* 6.1 With FiroiO, ii.tA Atlimta, 




Oa heart is Eituated near the posterior eitteniilT 


loo. dt. p. JJO, Tat; xn. flg. «, «. In this «.n- 






posed of interlaced, Btrialed muscular fibres i both 






Telopmeut, Whartaa Jones, PhiloB. TranB. 1846, 


orlfloes are Talvulat ] see Haxleg, Ann. d. So. Nat. 


Part n. p. 98, PI. U. flg. l-^. ot UiB Oastero[«da 


XIV. 1850. p. les. 


division. Jonei also mentions Sie stellate torm of 


See also, fbr the heart Its positions sM oonnec- 


«he<»rpu3ele(flg.4). II would appear tr. me that 


tiona, with the Ljinnaeacea, De St. Simon, iota 




de Coochol. 1S52, 11. p. 113. — liD. 
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§ 218. THE CEPHALOPHOEA. 247 

It lies upon the median line, and its ventricle and aorta arc directed for- 
wards, in lioae genera whose respiratory organs are ajmmotcical, or wholly 
wanting,*" With many other Oephalophora, they have also the same di- 
rection, without, however, being situaf eJ on the median line ; but in the 
turbinated genera, the apex of the ventricle and the aorta, arc directed back- 
warda. 



§ 318. 

The vascular system of the Oephalophora consists almost solely of arte- 
ries with their branches, of large veno'.is canals receiving the blood from 
the cavity of the body, and of the lacunae in the parenchyma which return 
it to the respiratory organs. 

With Sagitta,'^* and some Apneusta® there are no traces of blood-ves- 
sels ; and, as with the Nematodes, the nutritive liquid transudes directly 
through the intestinal canal into the cavity of the body. 

In another aeries of the Apneusta, there are rudiments of arteries and 
veins, in the form of a short aor* which passes in front from the ventricle, 
and has a, bifurcated extremity, — and two vena cava even shorter, which 
open eae'" 'de oj'' ' ! posterior end of the auricle.'^' 

With the other Oephalophora, the aorta divides, after a short course, into 
two pT" cipal arteries, the anterior of which, passes through tlie (esopha- 
geal ring, and, sending branches to the cephalic organs, finally ramifies in 
the fleshy walla of the body; but the other, posterior, ramifies over the 
organs in the intestinal sac. These ramifloations, which sometimes form a 
beautiful vascular net-work, never pass into a capillary sy&t«m which 

FhyUiaia, Fisata-eUa, sod EmarginKla ; upon nene Not. No. V9T, p. 68), wifli^toJis. 

thB poaurfair put at the body, wiUi Doru, and A/lnum, JudgLre from one of bta figures (1m. 

jj remarkaJJe in otber rfapsata^ M la BlngutoT' Sittrtimann Ma obaeiTBd, tiaX in Bplte oT this Im- 
thst wiai PateUa, wbose rwptrBKiiy dpparaCns ia periBotion nt tin blnod-vmsda, tlia blood ettoaed 
ayimiietrbA]1;r*URiDud, the poiritloiicp?11ie heart iB Into tb« cavitr of thabodf ob^loJeB regolarly, so 
in troni mkI op the rfelit side i aee Mlakel, STsti "iM i^* Tergifet, the whoto boiy, Including sho 

.. ...... ._.. ^ _ nnn ._- 1—1 (». .... '-jfS, a tiBFHBBl by atlerial andvenoiui 

whioh oan be tnuxd avaa to the two 
' Bh nlse fcom open mouths. Thia 

.,_.,.,._ ... , . . . lie like IhU of Imecta ) Bicepl aiM 

Tab. IF. T., Tab. 111. fig. 4S,Eoiidi9ta (Qua^a- bere, tlie blood of tbe ApnouBta oonUnnes a loiter 
fagei, loo. dX. XTX.. p. ^ H. XI. fiff ^h AtoUs oourae in the BrlsriM tor JVoifmsnti, with Ter- 
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248 TIIK CEPHALOPHORA. •§ 219. 

■opens into the veins, but gradually disappear,"' so tLat it is probable that 
the blood is effused from their open exti'emitiea into the interstioea of the 
parenchyma of the viscera, as well as into the cavity of the body; and ia 
thence taken up through numerous orifices on the inner surface of thJB last, 
and conducted to the respiratory organs through the wall-less venous canals 
■which are hollowed in the muscular substance of the envelope of the 



§ 219. 

The respiratory organs are absent with only a few of the Oephalophora ; 
namely : with SagUta, the Apneusta, and with some of the Pteropoda and 
Heteropoda.'^ With these, therefore, it may be inferred that the respira- 

4 Erdl (De HeMB algirae, &«., loc. cit.) hat. In- which bave reEpirstorj orgius. These orifices may 
^ed, fl^nred vcddus uet-vurlis do the d^BtJve be easUj seen, especlallf by asphyxlng speclea of 

"-'suterungslaJeli Ht VI. Tab. II. flg. B)( but I appredstel tbeeorreclDesBotDeUeCAJiiJs'iflgii™ 




SMvjOTia and Valmeitntiea (Ocmptj&end. Ice. oTt.) 
iBteaiajcrcompoaeaofcarboaalootliHeaDdwhlch Boris, Folfcav, Scgllaea, PaliHla, CSHoh, 

nraaoular walla wUI bo (Ouiia to have gradually dls- puUarie, "-■--•-■ — '■'-•-■- ■-- — - .^1--'— 
Appeai'ed n that the blood aireuiateB inside of Uie with Ibe 
granular layer ODjy; and ChiB laaE iu ItB hu 
be found to bave disappeai-ed leaving n 

Mitm EiwardSt Ann. ^ 3c. Nat. JLY 
p. 836, EL XI. flB- 1 (CornioriB), am 
Mtctel, eni DeUt Chb^i, loo. lAt. (Oaa 
' AlthosFh Cuvlir In 1903 (Ann. du U 
If at. IL p. Sfte, PI. 11. flff. 1, 3) psroelved 
ner aur^ce of tJL4 envelope of tbe body, I 

llie fl«aby vallB oT Aplpaia even In the I 

IWBnobiae, and luaiough thiB waa conflimed by Soujujrei. 

CHi0i (UeniDr. bo. i. p. is), yet It ia only latel; In coutradloUon nitb his statements' agabst Fhle. 

that the opinion has been recuniiaed that thia benterlamua. He declares (Conipt. Rend. XX. p. 

loifiil b« go BHh oil tbe CophaloiSiMa, br the ob- SI, note 3) " que le syBlSmo Telneni des MoUui- 

secvadoQ npon Jplgaisi remained tbna long iaolnt- qua n'eat pas toujoura term* par dea vaiBseusdia- 

ed. BntnORjbciBDFtlilsUDdireBODmQeroua as tiniXss, mals qn'fl, se compose en gr^nde partje 

capilUudea and of venons radjcles, as well as the note I. 

^...^....^ ^t^ — „..«.., ,h:-i„- ,«^i.-^ «..>^ *!.., ..... I "Heapiratory organs appear to be wholly ab- 
in SKgiClu, aLd PhyUirrkm. 
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^220. riiB (Eiir^iuiHjEi zi\) 

tion is oufaaeouB, wliii-h with the Apneustd is probably fkyored by 
ciliated epithelium.*'' With ^ome of the-ie species diere is an at^uiferous 
system which also serres peihap^ f^r lespiration ^ 

J. Branchiae. 

§ 220. 

With nearly all the Cephalophova, escepting the Pulmonata, there is a 
Branchial apparatus; this is usually very eontraetile, and always covered 
with very lively cilia.* It is composed either of lamellae, or of filaments 
arranged in rows or in bundles, or of plumose or pectinate ramified prolon- 
^tiona. With some, the branchiae are situated, uncovered, on the back or 
on the sides of the body ; with others, they are more or less covered by the 
mantle; but with, tho majority, they are contained in a special cavity of 
this last. 

This Branchial cavity communicates externally by the Siphon, which is 
simply a eanalioulated, contractile prolongation of the mantle itself.''' 

1. With the Pteropoda, the respiratory organs are very unequally devel- 
oped. In some genera, they appear wholly wanting, while in others, there 
is a spacious branchial cavity containing one or two groups of fringed 
lamellae from which pass out as many veins towards the auricle of the 

2. With most of the Heteropoda, there is, upon the median line of the 
posterior part of the back, a pectinate or plumose branchial apparatus, 
■which connects with the heart by a short vein.'* 

3. This apparatus is most variable as to form and situation with the 
'Gasteropoda, and the different groups of this class are founded upon its 
modifications. The Cirribranchia have a bundle of small filaments on 
each side of the neck.''* The Nudibranchia have on each side of the back, 
in one or more tows, or in a circle upon the middle of the posterior part 

#^H,'Me'brJiDOhile,''it'uiilEiSSt''"™iit> hM mLi™. dlfp, 1, PL B. flg 1-fl, g! ! f on Bene- 

ttBa Etuim eiiitt Oie^ contidu iiiMkuieatioria of On den, loc gH. p. 49, PL L flg. I, d. {Pneamoder- 

.digeslive aaai. m<nt) i and D'Orbisns, J'l', iSaO, p. 4B7, Ttl. I. 

i Por Uie BQUifetoaB ejEleiu d( Actaeon, and tg. IX. 1-S, 11, 13 QSiK»fia»rimcltata,). On ths 

l"po['tlie ciUale^ uisaoa of ILe bramhiseof I Bg. 2, Is', m. 1, 6 6) hu diulmjuy ssai taBO^ 

GaBlfcopiXU, sea SAar^e^f, Gjclop. Auat. &d. L clilseimdtiiHiKdilHl>dnsiiiHjiaIea,C)iniiiiJia{uid 

n. ma. Cleodora, In tbe flrrt oT Uicbe genera, there lie 

IS of tlie Cephalo- In a, very large reapiratay oaTlty al 
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250 I'JIE CEPllALOPHO lA. ^ 2:il. 

of the body, numeroua fasciculated plumose, or dendritic brancliiae.® 
With the Cjelobranchia, and some of the Inferobranchia, tte lamelli- 
form branchiae are situated on the ftirrow which separates the border of 
the mantle from the foot,''' under the form of a continuous cord, or of two 
lateral rows. 

With the Sculibranehia, the two pectinal rows, which are wholly con- 
cealed in the cavity of the mantle, have, nevertheless, a certain symmetry *^' 
which is wholly absent with liie other Gasteropoda. Thus, all the Teetd- 
branchia have only a single lamellate or pinnate brancMa situated on the 
right ade, rarely on the left, and which is more or less covered and some- 
times wholly concealed by a fold of the mantle.'"' The Pedinibranchia 
and Tnbulibranohia have a pinnate or pectinate branchia, contained in 
a cavity which is situated upon the anterior portion of the back and often 
provided with a siphon on its left side.'^ 

With many Nudibranehia, the returning blood from the branchiae ia 
emptied by several veins into the simple auricle of the heart, which (tba 
heart) is situated upon the middle line of the badj."" With only a 
few Gasteropoda, as also with the Olrribranchia, Oyclobranchia, and Scuti- 
branchia, the branchial veins are united into two ti-unks which open iato 
the simple or double auricle.*'^' With the other Gasteropoda, which have 
an uneven, lateral branchia,'* the blood passes from thia laat, through & 
short, simple, venous trunk, to (he heart situated near its base. 

II. Lungs. 

§ 221. 

The pulmonary cavity, formed in the mantle of the Pulmonata, is situated 



9, edngla ptnnaM 
OAvitjFinvhJchlt 

. CiSTxplVirSbl'xSvu'L' flg. 2, a, S, 12). 

ui t i-ttvtna^ dHTv IB uu ewai ui luf biuch a ^gl0 Thfl bmncMa tfl slmplfi BHA pfictLiiatfl wIUl Virmi- 
w ot mnlticsmgge bi»iu*ial tufta. WUh Oorts, lu» {Philippi, Bnumcr. MoUuse. SioiL I. p. \m, 

ore or lesa ramlfled branchiae, furanged cLtcu- It is W-peiHiiBU wilJi Turbo, and Janthiaa, and 
rly anuDd the anns, and oap^le, fioia oonCrag- tii-peeticaite irith Paiudfns. With many PeoUiU- 



muit^ whUe, wi^ HaluttiSj there are tno rona the reapitato^ cavity, [dajB aa impcrtaut part in 

Da rhe left aide. tiig xencvaL of the n^ter ia tlie branclilal caTlty, 

SWitta UmUteaa,PleuTotTandliaea,aiAPlcu- which taliea placs ttacongh its (^enlng.DF b; ttie 

tolhekftdda.* 



ScgUata, TItali 

n, Jplysia, Bullaea, ffbtarcAiu, bo. Haliotis, Fittarella imd Ssiarif: 

Doridiumf the biuKULia is on ttia IcTt the ipferehrejicbUu Fhjfliidia s 

"sbeUnd. cited here. But wilh BipAjiMdin, I 

nhich differs from Qie other Inteni- the veins appear to pass eaoh into t 

irs Bifliple iHuucbia, has, mori 

«na eniargament oo Uie left siflt 

note 10.] Bee alBO l^pdlg. It 

UI. According to tliis oE)ser7ei 
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^ 222. THE CEPHALOrHOKA. 251 

at the anterior part of the back, rarely at the posterior part.*'' Ita ori- 
fice, which can be closed by a kiod of sphincter, is upon the right side ; it 
is upon the left with those species only ■which have sinistral shells, and in 
one genus alone, it is upon the median line at the posterior extremity of 
the body.*'* The pulmonary cavity is triangular with those species which 
haye a shell, and round with those which are without it.<^ Its interior is 
lined with a raised vascular net-work which, with the aquatic species, is 
covered with a ciliated epithelium.*^ With the naked Gasteropoda, liiis 
net-work forms a uniformly- meshed treBia ;'*' while with the others, there 
may here be usually seen several large pulmonary veins, which, in passing 
towards the middle principal vein, are spread over the borders of the 
respiratory cavity, frequently anastomose with each other, and receive 
several other veins of a dendritic form. The principal vein opens, at last, 
into the auricle of the heart at the posterior corner of the pulmonary 
cavity.*' 

Carefiilly exawiiQed, these veins will be found to be wall-less canals 
directly surrounded by the transverse and longitudinal fibres of the man- 
tle, so that, appaready, they are only a continuation of the venous canals 
of the walls of the body, 

III Aquijerms System. 
§222. 

The esistenee of aquiferous ve&aeU and reaer^oiia wilh the Tephilo- 
phora, is not yet satis^ctorily settled However it apjeais that here is 
with the Acephala, there is an aquiferous system with wall \en% cj,nals of 
■which some arc singly ramihed while others form an anastomotic net woik, 
but all accompany tho venous canah and open upon tho surfac of the 
body, — presenting an arrangement -malogous to the trai-hedn system of 
insects. 

With some Apneusta, the existence of this tystem which may ha\e the 
function of an internal respirttory ippaiatu^, can sciicely be doubted. 



Uie back of Uila ampJkUjloua moUualc, cf which roriuf, BecJHohL &ub. d. look. u. PhyooL T&b. 
Eirenberg hss mniilsd man ttaui tireol?, aerrs TnL fle. HT, OS (^eUa pBtaatid). la the Tsacu- 
rea)^ ns hranahiaB as this naturalM ueena Ibt net-ffrali nUah Bril (Oe HaUfdi algiias, k<s,. 



(ajmh. p ., _- . . 

be (letennioed eioept from a mat aiaol analy^ H. flg, 10) baa flgntsfl irt 

of thesa organa. Troschet (JFiegmaim's Areh, vasculat CmDka flo not nm towards the priiuSpat 

1^1. p. 191, Taf, VIII.)has ahown with more vela,but>wlUiaomedieh'largeextremll;]3direcled 

certaintf that Awpullaria is unpbibini^ for ha tawards the border of Sa lUDga. 

f«ma a puhnoDBiT- above the branchial oavjtj This dJapo^tioD, however, doea Dot exist la aa- 



esels. arraJ^ea llis those of Helix pomatio 

» WlUi Wbuw, and Ji^on, the rcsph'sMry car- sIbo coDfiiinea by TsB Beneden'i flgun 

J haa an onnalar form, iU centce bsla^ occupied his Anat. de I'Helbi al^bra, In the A 

Y the heart aod kidney. NaU V. 1S36, PI. X. 6g. 3, f.* 
i 1 hare fOunl >^liated eflllieliaiii !□ Ibe pnlmo- 

* 1 5 221, Dots S,] See, for the respbralory oi'gaoa af the tetresli-ial Qasteropola, EfM^, I 
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for, upon the back and directly behind the heart, there is a reservoir 
filled with water, from which ramifying uanala pass off in all directions."' 
The older observations upon these aquiferous canals of the Pteropoda, 
Heteropoda, and Gaateropoda, have been but indifferently increased by 
more recent labors. With these Cephalophora, the substance of the 
envelope of the body is permeated by a beautiful net-work of wall-leas 
canals, which are filled witii water, it is supposed, through several orifices 
upon the surface of the body.'^ It is, nevertheless, far from being settled 
that these canals belong to an aquiferous system, for the existence of their 
external orifices is douhtfuS, and it may be urged that they are only a con- 
tinuation of the venous system.''' At all events, this question demands 
further researches based upon facts observed with the Acephala and 
Cephalophora. 



CHAPTER Tin. 

ORGANS OF SECItETIOS. 

I. Urinary Or gam. 

§ 223. 

With most of the Cephalophora, the Urinary apparatus consists of an un- 
even, lamellate gland, which is usually situated near the branchial or princi- 



rater Ac, Tby. XXXU, XXJ^V. XL. tc. KymbiiOa, 
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■.„. ji_.:„...i m '. :.t „ _„„i .ipj^l garelas, ani Jantiina). 'with Cgwtbulia, and 



Bfl diHUnoUy Be 

ig on Uie right ^e bebln^ tl 

OBerved ft In the same sped^, t 



8, belongs aLeo, perJiaps, to aa oqnLferoue is 



loqg afferent CBoal nhldi prjjecla f 
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3 Delle Chugn itan^ttbe oOy natu^llit who Milne Eiaarit (CompL Rend. XX. p. »1, 

han pubUahed quit? d«t^]ed ivKorohea apai the or Froriep^g hedb not. No. 733, p. 9S) deolarf? 

aqaiferonB canala of the Cophalophora iOdlcoCed In Ghat this apparaCoi, such aa described by Dette 

die text. In on earlier vtwk, he ha« described CJiit^e, b^<mgi ta the vanoua system. He also 

them wiHi Darii, Thetit, Jplgtia, Plturo- denlea Cha Bidatenca of eH«rnaJ orifices, explaln- 

mpkgUiJia, TKrbB, TraiiiiiB, Iferila, Count, been obiemd widi Uiese animals, as due to endos- 

Ctipraea. Pblu'i, Buccinum, Mursx, Ceri- mose and eiDBtnoBe. Van Bmedta, i\ao (Aaa. i. 

GiuiBiB whiisb LravBTBC the twt, Dpealng, [br the that with Aplyaia the so-called aqul^euB oanala 

moBb part, CD its barderB bf mUQerous ori9<BS (see are only a depeodence of the venons syBlem. On 
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^ttoel Bcoperto negll aDliDAll InuerlcbTBtl markDl, Apljfaia, and Carinaria, &o-, there are smakl ori- 

in hiB Memer. tia. H. p. 269, TiT. XVII. Bg. ID- Sees by means of vhlch thise snbnatB CSJi Diiir 
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pal pulmonary vein. Its excretory duct accompanies tlie rectum and 
often opens near the anus."* 

The kidney is nearly always of a dirty yellow, or reddish color, of a 
lamellated structure, and its surface is wholly without vibvatile organs. It 
is surrounded by a sac-like envelope which, is continuous with the inter- 
nally ciliated, excretory duet. Each renal lamella is composed of thicklj- 
set, delicate cells loosely bound together. In their transparent liquid floats 
an obscure nucleus which, by direct light, appears brown or violet. 

These nuclei, which are round and embosswi, have a very dense crystalline 
structure, and are undoubtedly a product of the renal secretion.'^' Cer- 
tainly they contain the uric acid which is found when the whole gland is 
chemically analyzed.'*' The ramified canals upon the membranous en- 
velope of the kidneys, return, probably, the blood into the respiratory 
organs. But in the gland itself no blood-vessel has been observed,'^' 

With Sagilta, and the other Pteropoda, nothing like a renal organ has 
yet been found. With, the Heteropoda, and Apneusta, on the contrary, 
there are vestiges of certain organs which further reseaiohes Inay show to 
be of a urinary nature.'*' 

With the Pectin ibranohia, the kidney is replaced by a gland which 
is situated behind the braochia, between the heart and liver, aud which, in 
some marine species, secretes the purple liquid. 

It b composed of several ramified lamellae, and opens by a large orifice, 
or by a duct of variable length which accompanies the rectum, at the base 
of tiie branchial cavity."' With the otJier branehiated Gasteropoda, the 
existence of this gland is yet doubtful, although with most of them, and 
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254 THB CEPHAL0PHOR4. §. 224. 

especially wifli the Nudibranctia, and Teotibranchia, tlierc is a glandular 
apparatus which may perhaps be of this nature.''* 

With the terrestrial and aquatic Pulmonata, the lamellated kidney is qui(« 
distinct. In the species haying a shell, it is of riband-like, or triangular form, 
nnd situated beside the heart and the large pulmonary vein. Its excretory 
duet arises from the anterior esti'emity and passes, first, backwards to the 
rectum, near tbe posterior comer of the gland, then turns and runs forwards 
terminating, finally, in tbe respiratory cavity near the anna.'*' With tbe 
Limacina, on the contrary, the kidney surrounds the pericardium like an 
annular collar, and its excretory duct opens near the respiratory orifice.'* 



11. Organs of peculiar Secre/ions. 

§ 224. 

iiade of the parts of the mantle which 
" and further on, I shall speak of the dif 
ferent glandular appendages attached to the genital organs.*^' 

As to tbe other organs of particular secreWns which are less common, I 
will mention the following : 

1. With those Apneusta which have cutaneous appendages, there is, in 
the dorsal and lateral lobes, a follicle whose excretory orifice opens at the 
estremity of the lobe, and which secretes a granular mucous substance, 
and peculiar corpuscles which resemble the nettling organs of certain 
Zoophytes.'^' 





n. fig. 1, e. J>. B, flg. 3, B. C. }>.. and DeUe Cht- 




aie, Meior. n. p. M, Ta^. II. fag- 2, i^- 1, 6, 8. 
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2. The genus Aplysia liaa an apparatus of particular secretion, consisting 
of a group of pyriform follicles situated under the branohia, inside of tlie 
skin. Its excretory orifice is behind the female genital opening, and ita 
secretion is a whitish liquid with , attributive corrosive qualities.'^ 

3. Many of the Peotinibranohia, and Tubniibranchia, have upon the 
upper wall of the cavity of the mantle, a row of folds which secrete an 
extraordinary quantity of viscous mucus which is not excreted through any 
particular duct.*"* 

4. With several terrestrial Gasteropoda, the median line of the foot is 
occupied by a straight oajial lined with, ciliated epithelium, which ends in 
» large orifice situated under the mouth. On each side of this canal, are 
rows of follicles tliat secrete a granular mucus which, passing into its cav- 
ity, is esoreted externally, probably by means of cilia/'''* 



CHAPTER IX. 
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§ 225. 
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organs. These are either combined in one individual, or the sexea are sep- 
arate. In most species there are oopulatorj organs. The genital organs- 
have several uneven divisions, which, when fully developed, are arranged 
as follows :. A Tuba FaUopit passes from the ovary into the uterine sao, at 
whose base is an organ which secretes albumen, while at the point where it 
is continuous with the vagina, there is a Eeceptaculum seminis. The male- 
genital organs consist of a testicle, a Vas deferens, and a Ductus ejoffidaio- 
rius which opens into a retractile penis. With the hermaphroditic species, 
these two kinds of genital organs are more or less blended together, — the 
testicle with (be ovary, and the Vas deferens with the Tuba Fallopii; very 
often also the vagina is united with the Ductus ejaculatorius, forming * 
cloaca into which open several partioular secreting organs. These difier- 
ent male and female organs are usually lined internally with ciliated' 
epithelium. 

The eg^ of these animals have, at their escape from the ovary, a round 
and sometimes an elliptical form, and are composed of a thin choiion en- 
olosing a finely -granular vitellus of variable color, which contains a 
germinative vesicle and dot.<" The sperm is white and opalescent, and 
quite crowded with very active spermatic particles. These last aie either 
of the form of Cercaria, or consist of a very long filiform body, one extiem- 
ity of which is inorMsated and often of a spii-al form. The trembling, 
undulatory movements of these particles cease when placed in water, with 
those species which have copulatory organs ; they become twisted into loop- 
like forms and are finally rigid and motionless.'^ 



(Lmar), ao* in MuUer s Arch 1S35, p. oleus acouna wWch ir ffr up»il the d lUBhter-oeUB, 
-"-- vmatia), IVagnfT, ulUmslfilj n.rmiiLE , UmJl- .rBi.nnutoMU See, 
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Saltotii, EpermBlJo parUolea of a Certsnan-fonn, I. tf 1-10 (/C /i.i pjj/iulio) 
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tacbed ahnli-Ulis CeSL I1ia,re bkd a amnlar tOnn rdealDtlie sperm of PaiuOtna vlv^iva, itAvay 

bodf has a slight LOnstruiDDii. Thar are hali-like, mentioned tl i l J I idies, from 

nam fiiipwra (Adi&ftef, IM at. p 26^ Taf I calfi ai-iii i i ii> Thesa 
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With other lUdi^ne Q^stei^poda. as for example, phyelc- Aiui i i i I L L ij L ..^a eoU- 
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BdiMHfe, i^ d So™flat XVm p 3al,Wxi; "VbmcA (»ie^(ms'« Arch 1IS43, p M, Tat 
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§ 226 

Among all the he nnphiclite Cif.hilopliora th ^ i iw ^ajitla staiKJs 
wholly alone in hiving all jails ol iti genitdl apparatus double ' 

The ovaries consist of two straight non-ciliated tubeo situjted at the poa- 
terior extremity oi the ea^ity ot the body these open eiteinally by ao 
arcuate oviduct situated upon the baL.k dueUli o\ei the median liue of 
each of the posteiior lateral £ds 

The two ititeinally ciliated testicles fill the eiudal cavity, which is 
divided into two chambers by a bngitudin J septum Phey seni bueltwards^ 
two short deterent cm ils whi(,hoi.tn in ticnt of the o^uldhn by two tumid 
orifices, but aie without copuUtoij oigans.' ' 

§ 227. 

As for the other hermaphroditic Oephalophora, to which belong the 
Pteropoda and a majority of the Gasteropoda, the genital organs of the 
Nudibranchia, Inferobranchia, Tectibranchia, and Pulmonata, have been 
the most thoroughly investigated. But the different divisions of these 
organs have been interpreted in a manner so varied and contradictory, that 
one can almost despair of having any positive knowledge of their rela- 



l See Kroin, Toe. ciC p 9, flg 2, 7-9 The cQ- Uoub, regordrd Uils ^aod, wlbl 

tUed epEthelluin ^lUoli oajeea the male gemUl an evaij, and the albimien-fleoralng orgaD, aa 
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253 THE CEPHALOPIIOH.A, ■§ 227- 

It is only lately, that, from niicroseopioal anahse'' of the contents of 
these parts, this point has been made clear A peculiarity which dietm- 
guishes principally the Pteropoda, Apneusta, Nudibriochia, Interobian- 
«hia, Tectibranohia, and Pulmonata, is the existence of a heim^phiodite 
gland. An exact knowledge of tlie stia:,tmal lelations of thw eland has 
heen the means of reconoilmg the hitheito oonfused opinions upon the geni- 
tal organs of tiie Gephalophoia 

This gland, which is ne,irly ilwnys buiied in the lub'.tance of the liver, 
ia composed of digitiform or botryoidal ramose oaeoa bound together in 
groups of variable size foiming a lobulated organ Upo each ae urn s 
jin external sac, producing eggs, and an inteioal one folded n the fi st 
producing sperm. The walls ot the=e two invagmated io a e usual y 

in direct contact, and aie not separated tiom each oh ex ept at the 
points where there are eggs which push tlie ovarian si c o wa ds and the 
testicular one inwards.'* 

From these sacs pass off escretoi-y canals, which, also a e ovag nated 
And terminate in two principal ducts, the external of vh h s the 
Tuba Fallopii, and the internal the Fas defereTis whicti i u&ual y t« iuo is ® 

attributes to this last the fiincUan of im ovfirr scribed exiM»ly the atiruotDre tliiB h m ph o^ts 

^tr. BUr Anat. d. Heliomen, loo. cH.), has ex- glBod <Mti«er's Aroh. 1844, p. 18J, Tat IIV. X¥>. 

preBHCd DO poiltlie opdnlon eg to ttie luncUon ol 11 la, (tierefOre, ostoEdBliliiE ttaet Slesnatrup 

the albumen gl^id. Steenain^ (CndorBOgelBer (TTnderB^gelBer, be, p- Tfl,Tab- !£■ fig. S,4), who 

urer Heriuaphraditi^ueas lU'urslBe 1 Hatuien, Imew the reHBTcha oT Meckel, sod nho, jnd^ng 

1^0, p. 79, TiLb. IL) hafl expreBBed a very air^ai- ircaa hia figures, aair dlatlDAIj- the Hoe of sepero- 

tbe l^ihnoDHto. He regarda Cho GaateF^oda aa haa doCarniluQd two fr^meiila df this gland taken 

of aeparate HtneB with whtoh tbe dlfl^ent partfl of from diif&rent IndiridaalB of NHin pojnatits, 

thegeiilt(dappsrelaBaicdouble,Hiidthatoii];RiB aa balng ooe an marj, and the otber a teBtiole. In 

side Is devdoped, the othar ramunlng atrophied aa t^ laat-mentlDTied fragment, he has called apenu- 

dlte gland would repreient the arare orarr, in iha Gilliole, but alio the eggs cont^oed In the e^ct^roal 
iDdirldualB whioli Steautmp regards ta Kmaks, fbliida ', while In the flrstrmenlloiKd ft^issuHil, or 
«Dd the albumsiL-glBDd would be tbs orarr on tha " — .-..-> . - ■- -i » -->- 



tn orarr Ob tha the' 
tljdoiehnied. The uterine tonal theL... __ 
iM belnng to the aotlye die, the fai i^firau The apermaO: partieleB. whleh be 



]leB, whlel 

■-oraiES to hbn, be brought ou 



tlite gland would be the aotive tesllcle, and tbe al- (Ldc, cLt.), aa ovaries and ovldocte with 

biuueu.g^uid, the same organ on tbe other side, hulia, Cleoilofa, Cuvieria, Lim<tcin 

^sftTettf, and tbe proper Vas deferens Che undo- InvaBinated esoretorj- canala. UDder 

Tdoped m^n on the other aide. The pedunoujated ta, this gl»Dd has been seen by K{ 

Tsiole would bare tbe same slgnlUcatlan as Kith Aeolit, lAsaosrims, and Tlabelliiui 

Jealole hnperfeotlj developed.* ot AUmaan 000. elt p. 162, K. VI. 



•[§227, note 1,] Thfe structure— a hermaph- wbere the androgynous apparatus la mlontely de- 
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^ 227. THE CEPHALOPnORA. 259 

The testicular follicle and Ite deferent canal are lined with ciliated epithe- 
lium, which, however, is wanting in the ovarian follicle. 

The disposition of the various parts of the genital apparatus varies very 
much according to the families and genera of these hermaphroditic Cephal- 
ophora. The two invaginated escretorj ducts of the hermaphrodite gland 
either pass to the base of the uterus, or the Vas deferens leaves the Tvha 
Folium a little way from it, and passes in a tortuous conrKe to the penis/* 
In the first case, the Vas deferens leaves the Fallopian tube at the point 
where it enters the uterus, and continnes its course on the sides of this 
organ, but as a semi-canal open upon its inuer surface. <"' 

In some genera, tiis semi-canal continues on along the vagina to the 
genital cloaca, "^^ while in others, it become a complete canal upon leaving 
the uterus, and passes, after a longer or shorter course, into lie penis,''' 
^eVasdefererts has, at different points of its course, glandular or vesicular 
appendages, which sometimes contain sperm. These maj he compared, on 
the one hand, to an EfididijmU or Vesicula seminaiu, and, on tlie other, to a 
Gla-ndula prostata.^* 

At the base of the uterus there is an Albumen-gland which is usually 
tongue-shaped, and sometimes very long, being rolled up and bound together 
ty a cellular tissue so as to have a round form. The walls of this gland are 
composed wholly of cells filled with drops of albumen which is undoubt- 
«dly used to envelop the eggs as they pass into the ul^rus."^ 



flg.l4). 



ie OasCero^, In the CHotnale deU^ Jaai 
DieiiK^ ftc., XVI. MilauD, 1S41, tig. i). 



: gnmped BeporaLelf , PtptrsbToiidiust, \H Vil/-/, ]jl Lit TaT XV 
thenbelov. flif l,h &,f ).^^firnaeudf£i^-na/i« (I'l-drrfranua, 

bund nifli Tlieta, Dora, ZHlaoh f PhjauiLI Tab III llg It, J, or Pniset, 
(B. Meckel, ]ix. clUlnL ht megmmm'a Arcb 1S43, 1 Tat V fig 7, LI, 

1?— j.i- „ „ BuiiiBMB raihalm and Ftpsa fonfmoiu 

(PooscA, Ibid mj5, 1 Ta( V fl^ 12 ni IS, 1 ) 





,). ThB Co. iEfer™, 




sUnnar oourBe wBii ttie Apnerata,— 
FlabelOna, and Rhodape, acODTdlng 
mimlcBaon^fromXififtfei-; and, frSi 


n Allman'; 


(loo. elt.) flgnte 




o»r be con 




ay h^k u] 


't'Hfr""™*""" 


le penis. 

ae tbe KrA K) point o 




fsniJ (M«n. d< 


.Gentle, &c„V,p,12i 


t, PL I. Rt 


13, II. flg. 3, and Ami. d. Sc B«. XX 


X.). 


• [ 5 m, n 


Ola 8.] IMS P^o^lM 


e has b« 


-sU devdop-d 


. bj ipiiiy (ko. ■=!'■) ' 








bei™^t,et 


Uic male appar 






aectioan-M thi 


, ovary, aliKM, It, r«ini 


^ffit,iCeinp 



meuTflamJ whiob lOnnerLy hi 
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260 THE CEFIULOPIIOEA. •§ 227- 

Tiie XJtems is very often a long, large canal, with transversely plicateiJ 
glafldulav walls; it is distinctly separated from tiie ensuing Yagina,"'* but 
often, also, it is only a simple dilatation of the oviduct,'"' ■which is some- 
times inBeosibly continuous with the vagina,"^' This last communioat^s 
uanally with the excretory duct of a pyriform vesicle, which, as a Recepta- 
adum stTninis, is filled with fresh sperm directly after the epoch of 
procreation. "" This vesicle has, moreover, sometimes a lateral, oaecaL 
devertJculum.''*' 

tA a mu^pariHii or aa utedne gland. It is tongue- 13 Thia J!ec«p'acuium ttJttinis wm formeThr 

■haped with nearly all Uie Fulmonata (see the dealgnated under t^ name oT pedoucuhited veeU- 

fIgureB of Cuiner, Tremronua, Erdl^ Ptraach, bG. cle ^ although TreviranisB Tegfi^ed it as aa 

loc. clt.). It Ig a ronud, gLaudulsy body wLUi urinary blonder, and, with ^ritm, errooeoualy- 

ThetiSy Ttitonia, Umlirnlta, and OaateropUron Bss^^ed to It a Donunnoioation with tJie kiduej' 

A«Drdin£ lo Soliifiet. tiiore la vitli AAoifo^e, mow ba do Further doubt aa Co its nature, for if its 

aod Lis90somit,B, siuiiiar gland Fmnesed to the ooat«Uflare examined BharUyaftt!rooil^n,the7will 

uterus I and ^liUiaut IiohIoIidd I ehould pvoDanQaB efleO; be found to 'oonBiat of freah eperoi CDDtftininic 

aa of Ui« same naCui'e, the gLandalai' Mdy whteh fUllj'-deTeloisfil, active, Bpamatle particlea. .Later 

MImanQaa. ciL PL VL y.) hasregu'ded asa t€fi- Uisd this, nheu the eggahaTe been dapo3it«d for a. 

D^ylHiliay It iB a trlsted knotted, tnbe (H. MecJc- oeas, and to have oitaciged Into a Tlscooa granular 

(i.loo. oitTatXY. flg. 8,7, IS).' Bubstance ot a reddish or brown color, oont^nins 

ID Sueb. ig tJie ouie vlth the J^Dlmanata (eee ttie sometlmea trae^ of dead, rigid Bpermatle partialea, 

flgnres of Cuuiar, Treviranvtj Erdl, Paaaclt, The Tpwnnbiaax of this matter then to excrement 

So.). Dodouhlaily the glanduUt walls of thle Is, without douht, the reason whv this omaji has 

the tgga of many HeKdna (see Turjiitl, AnBljBe fonndal with the 

mlcrvKop. de Voeul du Jlmac™, In the Ami. d. fie. Cephaie^ora. 

Nat. XXT. lasa, p. 426, F1. XV.), « which supply With the Fteropoda, Itala organ Is a iiirKOnii 

a oylnider or a diBO the eggs of the I^mnaeacea (EacAricAt, loc. ciC. Tab. ill. Og. 2S, s. ), Csmt- 
(Pfelffir, Halu™. denlaoh. land-uud BusBwisser. ImHa, and iSmncins iron Benedea, Bxer. soot; 

11 WlttL the pteropoda, the oommon escretory organ is ^ured aa a aac for purple). The Ap- 

doct of the hermaphrodiH glajid, befui'e pHBSlng nue«ta, also, have a sao for fbDondation ^ at least I 

Into the vagina, has one or two dllatatJonB, tha can give no other name to a loEg-peduncnlaled, 

Infeiior of which correepondB perhaps to an uterus pyrltOrrn vesicle vhioh ffordmttan (k>c. cit. v. 49. 

iron Beneden, Bierc. sool. kB. d(. PI. Ul. flg. Tab. IL U, IIL flg. B, b. d.) has iescrOx 

is, e. rv. A. flg, 0. d, and B. ,flg. 4, d. Hvalea, '—'-'- — - ■" '  "■ "■- - 



b an h a, lee bahia?.Ar^ oeclTa wth FlabelUvta^ and Rhodope, as a pedunculated 

XV a h T dm es ole oommunlcating vlth the lower extremity of 

a ° BtJle CAiKie, Desoris. lot dt. Tav. XLVn! fig. 

bran Is), Apb/Ha (Cuoier, loo. clL PI. IV. x ! Delle 

Thn hi^e Memor. hic cit. TB.T. IV. flg. 1, p.), and 

toe Plea abrmehaea (If. Meckel, tao. (it. Taf. XV. 

n th G flg 6 n. f^. 1, q. 1, o.). It is longer with Scyl- 

ephal m h Uua flutfo, SttZtoeo (Cuwiei-, lee. cit. flg. 6, 1. flg. 

ibrm of Id4ner.shap6d cipsules w th short pednn lU a (if. Meclitl, Joe. cit. Tal'. XV.), mk Notar- 

San, in Ms^masm'J Arch. 18S1, 1, p. 404, 18*0, and pretty' short with Limaa, Arian, and Sac- 

Bo.'^Nat.' XV. ISO, p.' Jaa.'w. l!" and 'iouSi. in TrsuiroHus, Sril. and Pmish^ ieo. eit.j.t 

Isis, IMZ, p. B59. 14 This deverCiculnia exists with many Helldna. 

* [ 5 aiT, nole e,] Tor the muciparous appa- De SI. Simon (Obaervatlone enr I'organe de la 

ratuB with the NudibrancMata, see Mder and Glidre des aastiropcdeg terrestres et flavl&ljles, la 

JSBCocA,loc.cit.PartII.PI.IV.flg.lS,(Do(o); tbe Jour.de Conohol. 1853, p. 1); this antior is 

Part 111. PI. Vm. flg. 2, B. g. (Eolis); Part IV. very mInuK In his details on the cotor, form and 

PL V.fig. a,L (£iimen(s); PartV. R 11. flg. 7, size of this organ, with these eiuniala. — Bo. 
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TJndernoath the point of insertion of this vesicle upon the 
various glandular appendagea which open into this last or into th n t I 
icloaca. But as yet their mnotion ia unknown. With the Pte [ d d 
Heterobranchia, there is a single appendage only, consisting f a mpl 
tube.'"' To this same category belongs, also, the dart^aao, — a v y n k 
able oylittdrical organ opening into the genital eloaoa.''* Its w 11 a e 
quite thick, and on each side of its base is a group of more or 1 ss Dum 
OU8 oaooa.'"' At the bottom of this sao is a conical papilla wh h te 

a calcareous concretion of the form of a lanoe-head with the p t d wn 
wards, — the Dart, This ia projected during copulation and tten m 
sticking in the akin near the genital opening. Its 1 s sub ju utly 
replaced by the secretion of another in the same place 

The male oopulatory organs eonaiat of a more orlssln pjt 
Pffliis, which, when at rest, is either retracted freely b t e th th 
viscera of the cavity of the body, or enveloped whoDy o p t n p p 
sheath [Fraeputium.]. 

This penis consiata, nearly always, of a hollow fleshy oylind wh h is 
uauaJly closed at its posterior extremity, and has, behind, a 1 fl g H 



a himd, wlOi HiHx pmnBlla, 
etaididiaisna- Tt !■ euijrely 
Hv JYuOaum, ttrigttta, tsA 






at Eril, SD 



a f^Qoltal cloaca, vhich has 

it. p. 486, Tal, XV. fig. i 
t. p. Wi Tab. III. flg. 



cA, Mrdl, and Faai 



nzi?; 



, and «'rjafa,tl»rea»oii^faaroB«a(meBcLi side. 
WLth HetifB ^noomafa, and nemoralU^ thece am 
three, and two ODlf witli. Heli^ tt^cida, arbue- 
forum, and peraonata j aae Cuvier, Ifohnliahj 
Erdl, Pamch, loo. i^t. and Wagner, loon. loot. 
"■■•>. XXX. fig. 11, 12. An to the use or these 



IfL'fi 



fi appendix, ol e. round runu, baa 
ith CymfmHti^rA Idmaoina, aa 

'C L'fig.'li; e. V. fle. 12, B.), and as a tMtiola bj 
lacArleht, rUh cSo (loo. ^t. Tab. in. Hg. ae, 
S^, There Is a long gLandulav appeodlx upon the 
genital doaca with Dardjiutn, Plamliranciaea, 
--' "-■-'-■■'-■,:» [H, Meekei, hie. ell. Tat. XV.). 



and nemoratis, often projeot oi 
tioac^ ^Iter fecundaljen, and tr 
have leflit^erdledinaaidral 
treailUes. When carefull; exam 



REcMttwJttan aeninis I see I 

ti'i Aroh. iBaa, p. «a», tas. vn 

in MaUtr't int. 1836, p. i 
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262 THIS cEpnALOPnORA, 'J- 228. 



form prolongation (Flagellum). In many of the genera of the Gastero- 
poda, the Vas deferens is inserted npon the penis near its base, or at tlie 
posterior end of its cavity."^ The penis has also inserted into it many 
small retractor muscles which arise from the walla of the envelope of the 
body, or on the oolunielk.'^ 

The external orifices of these hermaphroditic genital organs are usually 
on the right side, and present the following relations : 1. The vagina and 
penis open into a common genital cloaca which communicates estemally 
upon the ddes of the anterior part of the body/"* 2. The two orifices are 
situated side by side, — that of the penis dii-ectly in front of that of the 
vagina,™ 3. The orifices are qnite removed from each other, and then the 
penis, which is usoally ooneealed beneath the testicle of the right side, 
communicates with tie genital cloaca situated behind, by a groove which 
runs almig the sides of the body,™ This groove is lined with ciliated 
epithelium, and, without doubt, conducts the semen from the genital cloaca- 
to the penis, during copulation. 

§ 228. 

The Ccphalophora with which the seses are separate, may be divided into 
two sections, in one of which, the copulatory organs are wanting, while in 
the other, they are highly developed. 

1. To the first section, belong the Cyolobranchia, the Soutibranchia, 
and also, probably, the Tubulibranchia and Oirribranobia ; with all of 
which, the genital glands are easily seen at the epoch of procreationj fi-om 
the presence of sperm or of eggs.'" 

19 The penis ia ahirt, and ot b compsct tirni on Uie right aUs^, with Molin, Tergipes.Scyllasa, 

niUi Uie Rempnlat 8« the fluurea of that of Doris, Triionia,TlKlid,FleiirobraiKlms,I'leu- 

Cymb-aHa, Tiedcmannia, HyaJeo, Cleoiora, roliramhaca, and DiphslUiia. 

Catairia, gjid Limacitia, la Faa Bmeitfn, IS wilb Planorlia, and Phgaa, the mate ana 






the J'at rie/ercns ia inserted at iffl base i aee ^/J- Tiedemaa: , , , 

BUBi, loo. oit. PL TI. L (Actaeon), and Hard- of tlie peola Ib in the neck, and Uiat of the Benitsl 

tiKBin, toe. idt. Tal). m. flg. 6, p. q. r. (Trrgipec). cloaca a llttla (uitlier tjohind on the right Bide. 

There is a simOar dlspo^tJon nith Thetia, Tri- With Actatm, and lAiaoitnaa, the tvo ortaces 

timie, Dorii, and Pleitriibranchaea (H. Meckel, ars also on the right aide, bnt ena more iiideli' 

loo. 0^ Taf. XV.)' In the laat^qnentunied genna, eeparated from each other. Wltb OatteTopteronf 

a Ifl dlstlngulBhed far . Eta fl:rtraoTdtiiary leogtb. Bulla. Bvliaea, luitl Jpit/sia, the Hernial oloaca 

.That of .^tm, lamaw^ Suooint^t I^tttiuseitt, la yeef br hehuVl, while the penb la under th« 

Plaaorila, Fhyia, Clauttlla, ITeUa eelimia. Hod right tentaols. With iloridiuin, the ahiaca is also 

Jhtiiciem,ii thick, Terj short, and luIteB utlur quka la tlw rear, hut npon the left el^, and oon- 

abruptlf or Kradnahj- with the Ftts defer^ni j B/eqaeotij the pemi Is under the tontaele of the 

vhHo that oEfiu^mus, and most Bpa^es of Hefi^, Bmne ^de. But with OnekidiKin, tJiesa oriflcea 

ends pwteriorir In a long laah vhleb projectfl are the wld«at apart, — the eloaca opening close b; 

freely into the cavi^ ot the hodj-, and npon which the anus, and Uie penis under the right tentacle. 

fivDX the eztreoii^ iJVfikn£U:hf Trevirioiiit, Erdt, fbimd ifith an theae Gasteropoda, and It is verj 

Paaach. ina. cit.l. With OnoAiiUuTa, Btillaea, ptohahle that it wHl he fOund also with all the 

a TQ7 Itiig, oCtier OepbalophoTH, whoee penlB iH enUrel; re- 



uden fix 
al^nfeii, 






Id PioniwSd ( aM more in frtqt and on 1 TheBonaratlonof HieBinro»wiaiCAiIOB,pB(sKa, 

■ith iigmimais, and BiHm (B'iA»aoft, (md BaUatia, waa first ahmm bj J), WagiKr and 

PaaaBh,\oB. -M.). £rdZ CFVoT^'^'iiieue Notls. No. M9,lSae,p.I<13>. 

It oooinion gmi&l orifice fa fttmfiirtai It baa Seen oonlirniea with. PaieBa, by JHitoe 

mm, JrioB, Sunainea, B»(iini«, and Edwanta fAnn. d. Ee. Nat XIH. IStO, p. BIO), 
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In tLe genus Chiton, flie male and female genital gland is long and lob- 
ulated; il lies oyer tlie other viscera, and, from each side of its posterior 
extremity, passes out a short escretory dact which opens upoa the border 
of the mantle.'^ 

With. Patella, and Haliotis, this gland is covered by the liver, and its 
single duct passes in front and opens near the anna, at the right with the 
first of these genera, and at tlie left with the second.*^' 

2, In the second section, there is a protractile penis with various Hetero- 
poda, all the Peotinibranchia,"' and operoulate Pulmonata. 

The Ovary, or the testicle, always lies concealed at the base of the visce- 
ral sa« between the liver, and its excretory duct, as Tuia FoUopii or Yas 
deferens, passes on to and accompanies the rectum during the remainder of 

The oviduct opens near and often a little behind the anas, and, with the 
Heteropoda, has frequently several glandalsr appendages ; '" while, with the 
Gasteropoda, the portion accompanying the rectum is dilated into a kind 
of uterine tube which has glandular walls. '^' From the walls of this tube 
are secreted, without doubt, the often very regular envelopes with which 
the eggs of many Pectinibranchia are surrounded."' In this lasl^men- 
tioned order, there has as yet very rarely been found an albumen-gland or a 
receptacle of the sperm which communicates with the uterus."' 

found, in Lbe posJ^rior r^^Lon of the brxly, and [n Willi EodLvtdn&Jj pres&rred in aEcohol, must be luora 

the greeninh-brown liver, & yellonjEb-brown gland- carefully studied before it cBa be decided if tbef 

ular body, contidDliig acUTe spermatic porNcleB, are tbe ansloguQ of an qtcroa, sennina] aac, &o. 

and very large oaudale cells enolasiD^ iinde70loped i^ See Cutjier, M^. kie. cit. fl^. 2, 3, h.j Trv 

apwiQBtic pu-ttctes, froia vhlch po^ed off a long viraaus, Zeltaeli. f. PhysliU. T. p. aa, Taf, IT. 6g. 

emretory doot openMv near the aans, without the 21 ; Paasek, In Witgintaiv}i Ar^ iMiS, X. p. 100, 

appMraooe of enypsnia. Thia apparatus h an- Taf.V. flg. S y>oiiiSn»riBtoflri)aDdie«iein,iQ 

doubledly a male gerdtal organ. Hiniainger's ZelBch. L p. 3a, TaC I. fig. fi (Afu- 

TlH other IndlvUnala, in nhlah 1 conld Bnd no rex). &uay and. Q^mard bavo AuDlsbal many 

epermatio partielEH, wsre Uie femalen. Tha deWli bta on this pdnt Ooc eH^ or Isle, 1B34, 183e> 

by R\meU (HUm. d. L Boo. d'HIU. Nat. * Staiift- WICb StrrfntbtiM lambit, OiB) hate descrlbea a fur- 

1»iirg,Lp.S,A|t.«,andbrCants(MnseiimSsnck- row wUoli ariaeg from the female genitat «i£c3, 

Qibei^, n. p. Ii9, TaC ZU. 1^. 8) upon tha geni- and paura along the rlgbt side of the fbot. 



rut declares that he hiu leen, 
Indlfllinot papQla on Uu neck of Magiiut 
Dvoiy, whJbh, according to Dethasa QoB- 1^ 
834, PI. XT. flg. 8, f., or Uta, 1S83, p. 1B9, T 
TI. flg. B, f.), flila atnost endrely (fia oavity of ( 
■""" — "■■ "eHtaHian, will probaljly, after "" 

p. 24, PI „. .. . ._ .. 

"' '^'-.10,13. modified operculum .- ._. ,_ , 

PI. II. fig. fig. 23 1 Ltaaon, hi Iha Toy. de la GoquUle. Zool. 

..,..„. „ '--'-'- — --•L fig. 1 1 and Cells 

ay. LTTIL^. 1,2. 

lUon of the intOBtJoe 

lui. Ice. 1^ g. 31, Tut IT. flg. 31, u., 
(TaUonB In XUler'a An^ 1S3B, p^ 

MjideV (MWter'i AMh.laaB,p.a44). This sao 

auydiatrngoiebed lor feouDOaCiaa appear! Co be abnotvltb all Uie 

ie "cSiqjeV Memor. n. p. 208, II. 1829, p. 218, or lals, 1330, p. 1284) could not 
--'"—-'- " - ""\ These fipd it wtUi lbs (Cmaies of CyciOsMma. 
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THE CEPHALOPHORA. 



^229. 



The course of the semioal duct, and that of the oviduct also.is tlie name 
aa that of the uterus, until it reaches the extremity of the reotum, when 
It passes into the penis which always projects from the right side of the 
■body. With the Heteropoda, the penis ia often bifid, but tlien the semi- 
■iial canal does not traverse eieept one of its -divisions.*' 

With the Gasteropoda, the penis is either very long,""* tongue-shaped and 
■often flesuous,'"' or short and lanceolate,"^ It projects under and usually 
behind the right tentacle, and extends upon the side of the body — rarely 
being in a wholly retracted state, but is capable of being easily folded under 
the border of the mantle. 

With some genera, its extremity has a email hook.™ With several 
Pectinibraochia, the seminal canal terminates behind the anus, and then 
takes the form of a furrow, which communicates with the base of the penis, 
extending even to its extremity, either as an external, or an internal semi- 

§ 229. 

The development of the Cephalophora has, as yet, scarcely been observed 
except with the Gasteropoda, and in particular with the Apneusta, the 
Heterobranobia, and the Pulmonata.* 

All observations concur as to the fitct that the vitellus undergoes a reg- 
ular Vud complete segmentation,! after which, there appears an usually 
long, round embryo, one of the poles of which ia indented and oovered wirii 

» The penis is double and on tlie rinht Bide at the 10 For tlie male genit^ organs of t)ie PecHni- 



xxyui. fla. io", or Isls, 1834, TsT. ' III. fig. 10) n ianthina, Einmefl, Co«m, ^c. 

liBFe flguria B long bifid penis witli FltnUirrhsl 18 Camie, ZJoKum, Buecinmn, BfromJui, Sig- 



UH-anuj, loc. dt. Tat IV. %. 18). 
u Wiui DoHam, Harpa, AntpuUnria, Triloti, 

D'OrWyny [Toy. daa'a I'imir, to die end of Itae peels (g»off aod Getmeri, In 

tnir., or Isis, 183B, p. 619,) rEgarda Siis guuis aa eit.) i while wilh M»reu, it ceMS M Uie haae i 

hsrioiphrgdils. With Atlaata, tliere is a Hmpie, this ocgui {LMIein in Beuemeer's ZeilBoli. L j 

n^led penia on Uie rlglil dde of Oia neck directly Sl.Taf. L). 

neai' tlie arms ( bull as Rang (Mim. Ion. i^ p. 1 Witli tlie ijephalophors, the etnbryonio doTe 
■BTS, Fl. IX- or Ids, 1833, T^ Til.) has Fonud tbie ' opmeM does not generHlly begin ivim alter tbeegi 

peiUs nith all the indi^dnali he liu eumined, it bare been depo^ud. A few oni^ of tlia Gasteropi 

S iWs^Seropotl. siki' i«nn-icD«o (SeW, Isls, 1B3J, p. lOH), ai 



M^aa 



B.] Si 



6r (Sieh 






er (Zor Ken 



B3 first menHoned by Pouckei rather a seoonisry fonnatUn, Uiaa a primi 
i. IBSS, X. p. 83) and lias Einoe tecliye oi^an. See H. Ratklii {fTtesi 
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■§ 229. THE CEPEALOPHORA. Zbo 

a delicate ciliated epithelium. Bj the means of these cilii the embrjo 
rotates upon ita axis for a long time. From thw peiiod the aquatic differ 
widely from the palmoiiate Gasteropoda. With the Apneuati and the 
Heterobranohia, the two lobules produced bj the indentation just inii 
<;ated, enlarge and change into round pinions (Vela) upon whose borders 
Tery long cilia are gradually developed. A third emineni-e is developed 
between these two pinions, and, ultimately, changed into the foot 

Although the ciliated epithelium is always most wilelv spread around 
these two pinions, which should be regarded an situated on the anterior 
extremity of the body, yet there is ftrmed a thin shell u[ un the po'-tenoi 
extremity of the embryo, whether this last belonss to a oouohiferous 
species or not. At the same time, there appears u[.on the dorsal jart of 
the foot, an operculum corresponding as to size with the opening of the shell 

Among the internal organs, the two auditive capsules appear first and 
when these have become quite distinct, the eyes are seen loUowmgtheae 
are developed the tentacles, the border of the mantle ai d the mouth whi^h 
appears between the two pinions. At the same time the stomicb the 
intestine, and th,e liver, individually appeal in thcinteiioi At this epoch 
the young leave the egg and swim freelj about by means of the long cilia 
which are situated on their extended and rigid pinions ■* bubsequently 
these pinions disappear, or are changed into two tentacular prominences 
situated on each side of the mouth.''' At the ^me time also the naked 
-Gasteropoda lose their shell and operculum From the isolated facts hilh 
erto published upon the euibryology of other bran(,hiterous G^teropoda it 
may be concluded that they experience a similar metamorphosis, only the 
«hellof the embryo, at this time, usually piesents some tonvolutions * 

In the development of the operonlate Polmonatd there is no analogous 
metamorphosis.'"' The embryo lengthens a little when it begins to rotate 

lUrobnuiotaiH ones its urogrfx: prii^ipally ta the ttm Carua tga e (No A L AcHd NaL Our 

ifoUwii^ works iSws, in Wiegnwnm'sittih. 1837, XIII. IBM, p. )67, rab. XXZIV. flK- 2) of aa 

I. p. mi; 1840, L p. 106, Tat, V.-TII. 18*6, L p. embtyo of PaluHaa ufu^aro. It iilaa has si Uila 

», lut I, flg. I-U (Trilonia, Dorit, Aply^n, and age a ^nion. 






113 oapsuteB edbiaiDg to 



1. 163, PI VII. flg. M-12 ( Vogl, Compl. Rend. Fermetni, youi^ with h^ly-developed plolons 

XSl. 1340, Ho. 14, XXH. No, e, or Fnrii^'s bnving long cilia, mi witii a regDlarl; convoliUed 

i,iai11ol.Sa.ni,S3')(Aelaeoa};BjiARtM,Aim. shell, such ee bas beeu deBsribel bg Fkilimi 

rf Mai. HLst. XTO. 1846, p, 8TJjPl. X. (Dorla aod (iriiginBmi'i Aroh. ISSfl, I, p. 128, Tat, IV. flR. 

lOtnu^r DD Lhs development of AEtaeon viridia In ming with two pMona, with Ihi HolerabrancbLa 

the Add, d. So, Kat. VI. 1346, p, 5, PI- L-IV. ^ see of the genera EtffBia, Butf^ Butlaea, and vith the 

also S^^leidenj and Frori^'t Mot. II. p. 77, flg. PectlDllvaiicbla of ths genoraZflCHno, Cerithivm, 

1-12. and SnUmai sea Aroh. Skundhiftv. Beiti. tc I. 

STbesBiemidDSi^thetvopinlaiisaTseasUfseea 184K, p, 161, Taf. I. Hg. 1-8. 

wtthrer^M, JcnKi, Doris, Triimio-.^/jisio, SIhe ieTelopmedt oftha Polmonati whloh bars 

and other Heterabrttdohla. Tlie otUited lAea OB the i ..... 

b^ of Theti3, are only th«a pimons persjBtJDg ia \ 
an eiDlii7Didi> foco ; se° Lovia, loo. ol~ 

4 AoD^dlQg boLovin (loo. olt. or lua, j.d*u, p aie^i, xbib, ia», p.^uo; i^onu, von* 

.80S, Tat, Lflg. S2), the youn^ of Riseoa bavo a Leheuabed, loc. i^p. 0D, Tat I. j pi^^jt^ mm, 

very large pmian. ITardmmn Qoc. dt, p. 98) has d, 80. Nat, XXX, 1833, p. 40 (Z«inna<u>) 1 Pftif- 

liiHwiaa,ia^PltaaimBUa. The SDWll llolhi^i lusk. Abtta. nl. p. 70, Ta£ I, (HiHc) , Oustrc- 

wlth a iMoQ and a tnrliinated shell, of vhiob Sari fygen, Anit, d, Se. NaL n. 1934, p, 107, £1. XI. 

<^e9iicml,kicclt.p, 7T,flg. S9, Bo) hasfiirnieii Cbe B, (J^iimnaeus aiapianorbis),j(Kgueniin,VM, 

genus drrtpUrim, bsTB tiiue been Cooad b; him- V. 1380, p, lit, IIB, and In the Nor. Act, Aoad. 

adi; W he young individnalB of Turbo. Troehns, 60. XVIII. 1888, p, 830, Tab, XLIX. L, (Pimor- 



!n fixed tlie attentloD 



See StieieL loo, A p. 83, Tah. H. and In Hcoi- 
epi Aich, dratsoh, I, p. 133, n, p. 657, Tat VI, 1 
ITi^ Isia, 1323, p. HZ ; CarHS, Von den Knaseren 
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2Gb 1 IE LBIH1L PT[JF^ ^229 

upon itself its ].o tenor exticmitv sonn Tssunies % spiral form and is 
oOTered wilh in alieolate wnpfer upon which gr<nlTially appear the 
convolutiona of the ^hell without tliere being foinied at the same time, 
an opeieuluni Diumg this peiiod the eies teiitj,des border of the 
mantle ind the fo3t ■appear at the antenor estiemity and in the 
mteiior the auditive wipsules the intestinil canal the hver and heart 
aie gi adu illy cie\ eloped Here theiefoie the development of the 
cephalic \ mions which charaLteiize the embiyos ot the Biinohiati, ib also 
meomplete 

The development of thp naked Pulmonata is quite diffeient "' Whpn 
the round embryos begm to rotate two ciests appear side by^ile upon 
the previouhly divided vitellua , one of the^e is changed into the shield an I 
into thereepuatory and ciroulat«ry oigans situated beneath, while the other 
goes tfl form the foot. At its anterior extremity, appear the eyea, tenta- 
cles, and lips ; and at the posterior extremity, a peculiar contractile vesicle- 
is formed. This vesicle presses its contents towards the Yitelline substance 
which is still contwned in a kind of vitelline sac projecting anteriorly 
between the two crests, and which, also, becomes contractile.^ By this 
arrangement there is an interchange of the contents of the vitelline sac and 
the caudal veaiole, due to their alternate contractions. Subsequently, the- 
)iver and digestive canal are formed out of the vitelline substance bet-ween 
the two crests. The vitelline aao and caudal vesicle are in this way oon- 
sidcrably diniiniBhed, and, at last, wholly disappear. 

The development of Sagitia, as far as yet known, differs essentially from 
that of the Grasteropoda,'^' in that its embryo is not formed at the expense 

Tm. 1S87, p. 129, PI. m. IV ( PoMcftfi, Ann. S. vitellua ot Uie limasiiui, Kir DajardiTi (Ann. d. So. 
So. NM. X. 1888, p. as (/.jmmaeus) ! and Rfllftti, BaU VII.183I, p. 314,01, ObB9T.auMicnBO.AUaa, 
lYort^'s neusNM. XXlV. 1842, p. WI (ijm- 184S, R. V. flB. 10, 111 bta Been In the eggs ot ii- 

^248 (Mmoa; Bad Jrion) ,- fiai Bencden, and nate prolrnelona sod rettaotloos ot ttie pareiKliyma 

ftidwDftnumn, in the BulL da I'Acad. roj. do ol Amoeba. 

BruxeUea, V. No, 6, p. 280, Add. d, Sc. Mat. IX. e See the i^Bervatlotis of Darwin, In tbe Ann. 

1838, p. 366, and Id MSKbt's Aioh, l»il, p. 178, c( Bai. Hist. XIIL p. 4, or Add. d. Be. Hat, I. 

ia(. VII. vm. fLdnKE)." istt, p. saa.i 

7 Thia conliaallllr shoirs its^f quite eirl; in the 

* [ 5 239, note a.] Bet also O. Schmidt (Ueber moat remarkable episode id the embryol(«y ot Iha 

die flntirtolieUuig von limis agrealis, In MlUler'i Mollusca, the developnieiil ot certain Mi^luaks in 

Arch, IStil, p. 27E) vho diffin-a in many polols [rem HolcthDrlaldea. The Ibeta of the case wcredlaiov- 

Fim Bmeden ajid WiniiiehmaaH, aa to tbe hla- ered bod aiuunmoal bj J. Mailer (VerhandL dep 

fiirtheruiorc, Oegmiaar, Siebnld and KaiCiker'a Hachttag, p, 679 (Nov, 13), or in extenso in MiJ~ 

cent contribnUoiis to the embryuli^y ot tbe Ocphal- hy eo reliable a pby^ologist aod embryologiBt. 
UnibranchierDeHTTdTickllngshiHloirB, Bergen, 1861, certain fndlvIdoalB irfSynojKo digitals there are 



ffeniour, especially, baa fuU det^lB upon Uie fonn- tion of tie sao is ot s, yellom, and tbe loirer ot a 
stion ot aU tbe oi^ana and tbeir mutual embrjolog- green color ) the kinet portion, moreorer, !■ IntnE- 
ioal iclationa. No just risnmS can be giren to the suBcepiel, fflih a bUnd end, lite sn inrerted fioger 
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of the entire surface of the vitellus, hut surrouncls the last in a ring-like 
manner, and ia gradivally detached bj ita cephalic and caudal extremitira. 

P8i;l(™portl™Kre(0undlniUini8le,(leBleB),iindfe- Why niBj nnt this Molluak undergii a fcrm rf 

male (ovnriuDi) orgajis In the shape of bbcb, which rcti-<etade melamorphoBta aurbig which its life is 

are ant auanh^ in any vAy ld the main iDcLhiaki^ paraaitic and very peculiarly corinecled wilh Lbe lil^ 

erona aac- Hbees genital orgjuis bear no resem-' of analher aiid wholly different anlDial f Or agjilii. 



m^D mol 




outliieBaKBiarfeain»siigireative*aj. If we r 






ter Bit a moment to flie hlstorlcBl relallens of tl 


.Ihough 1 


lh6irfecanaaUo„14k«plaoe 


Oestoaes, It win be peteelyea that fhere nsa a tin 






when fhe conditions of their life were equally if n 










lary from fourto ^hleee in 


here, nlthongh the path Isten by Mamro is efrcu: 


Ueperfeci 


Uy free In the main aac, not 










ffiburaUns 


;ottb™a.i«iileB.anaihey 


all reqnteed fOr Uie observer waa care sni p 


« of met 


l^teropoa MaihiBks in staapa 


probable that Ihls Moltok shonld have entered 


dentin 


the egg here prooeeaB esatl- 


some of ita Bt!«ea the body otthe Sgni^la, ^n 


e Molluw 


i(e.g. AttaiQi, amordingto 


the anomalouB nndeveloped torais at many Hi 



that a true MoHusk is developed lally in a suhsequent an 

I, aot by gemmation, hut by (ITeher die Briei^ui^ v 

uij s^xasi produota whkh occoi" tien, in MalteT'a Arch, 

morphoas and aonmalons patta JlfT^^^er discaases sUll f 

m of tois molluali^erous SM ta study of the anbryologj 



changes. th; ttprm of the Bpermatlo partJi^ beside the olhet 

Such bdog She facta, the qoeslioo now artaea, featnres aboye menliDned. Theapeim- 

■What hrterpcetation shill be given these phenome- atic particles ri Nstica and its aHlea are yet un- 

Vonld Beein to remove Uieae phenomena froia the ter, one ehouM particularly bear in mind the ter- 

or genuniparfty as we now understand it. Then np to thisUraehasbeenobaervedinnoGMteropod, 

ag^, the doctrine of "hetetogeneoua generation" but which wilh the apermatio patUi^s of the Uri- 

aaai^estodbyJtfs/Jer.doeaDotBeem tome ad- lusk In quesUon Is never wanting." Although foe 

mladble, bcaiae brfng psrtioolatiy unaonod,— for some Umefemiliar with the details of tie apermatio 

if an aoUnal can produce, bjtrnesexoal generation, partidefl of the Oaateropod Molluahs, yet I have 

la ofbpring soOtogiailly dlsalmiiar to itaelf, swUo- very recently leensmloed the spermatic parlidea 



of this lavetaa aeems obt^ned by (idniiltii« the very delicate tail ; they agree, Ibei 
ilbUltyofnewaud hlihertn unknown pajasiUo with the fOrm given by MiiUer o 
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BOOK ELEVENTH. 
CEPHALOPOBA. 



CLASSIFICATION. 
§ 230. 



The Cephalopoda present, in their organization botk interna! and 
external, so many peculiarities mhioK distinguish them from all the other 
MoUusca, that it b necessary to consider them in a, class by themselves, 
although their genera are not numerous. 

It is, moreover, necessary to state why we here regarcl the different forms 
of ffeclMoJ^Jits which hitherto have been considered as parasites of these ani- 
mals, as the males of certain Ootopoda.^^ The reses,T(ih.es of Kdlliker have 
led OS to make this change. This naturalist founds his opinion upon the 
following convincing reasons:'^ The speohnens of Hectocotylus ^ve bran- 
chiae, and a heart with arteries and veins, and they cannot, therefore, be 
regarded as Helminthes. On the other hand, they have, in conimon with the 
Cephalopoda, the contractile chromatophorio cells of the skin, and the same 
kind of spermatic particles and suckers ; <and the muscular substance of 
their body is arranged esaotly like that of the arms of the Cephalopoda. 
AH of them are males, and the Cephalopoda, with which they are connected, 
are all females ; finally, the embryos found in the eggs of certain Oatopoda 
exactly resemble them. "Whoever has had the opportunity of examining the 
Bpeoies yet known, viz : Hectocotylus argonautae, octopodis, and treiaoctopo- 



>», Inr. IX. flg. 1-9) Eb 

Tasfirsriescra]«dqnltaimpeiieo&Tb;0e/ie Chi- 

t^t (Meini;r. Ilb. U. p. a9G, TaT, XVI. fig. 1, Z, ... „ 

KDd Iris, ISSa, Tif. X. flg. 11, B. b.) under and perhapa, also, mth TreiaactDpua viotaceaa. 

Uie name ol Trithoistfijibu acetabalati*. Ai> It this last i3 not an, taae <s then a, third apsSei 
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§ 230. THE CEPHALOPODA. 2d9 

dis, as well as the females on wLich they are found, will admit the cor- 
rectness of tlie preceding stateraeut, and, also, must have perceived the very 
remarkable abortivenesa of the males of Argonauta and Trenioclopus.'''^ 

Family; Nautiuha. 

Genera : Nautilus, Spirula. 

Family: Octopoda. 

Genera : Argoiiauta, Tremoctopus, Octopus, EUdone. 

Family : Lolisina. 

Genera : Sepia, Ldigo, OnychotaUhis, Sepiofeuthis, Ommastrephes. lioli-' 

gopsis {Perothis}, Cranckia, Sossia, Septola. 
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ADDITIONAL BIBLIOGRAPHY. 

BeinAardt and Prasth. Om Sciadeptovus MiiUeri en Nudersogelse. 
Kjobenhavn, 1846, rait 5 Tafeln. 
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MUtw Edwards. RSgne animal, M. illustr. Mollusques, PI. 1'. 1". 1°. 
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CHAPTER I. 



§ 2S1. 

The Cephalopoda have many cartilages, whieh, serving as points of inser- 
tion for museles, and surrounding the nervous oentres, may therefore 
be regarded as the rudiments of an internal skeleton. 

Their (esture is essentially the same as that of the true cartilages of the 
Tertebrata. There ia a homogeneous, usually yellowish base, having the 
aspect of ground glass, in which are scattered numeroua dark-colored mole- 
cules. This base contains, moreover, the proper cartilage oavities, which 
enclose a mass of granules, and each a more or less distinct nucleus. These 
cavities aro more or loss numerous, and are often partitioned each into two 
by a thin septum. 

§ 232. 

These rudiments of an internal skeleton may be divided into the 
cephalic, dorsal, articular, branchial, and pinnate cartilages."' 

1, The Cephalic cartilage is concave in front and convex behind. It 
is perforated in (he centre by the oesophagus and by two lateral conchoidal 
prolongations. At its upper part there ia a deep excavation for the. 
reception of the brain ; and, at the inferior part, an enlargement containing 
the auditive organs. It is, moreover, traversed by canals of different sizea 
for the passage of nerves. The two lateral prolongations cover, by their 
anterior and concave surface, the ocular bulbs, and are thus the analogues 
of a kind of orbits. With IMigo, ^nd Septa, there are, beside, two lanceo- 
late, cartilaginous lamellae, which join with the anterior and inferior parts 
of the cartilage, covering iJie oonlar bulb in front, and thus completing tha 
orbit. NautSus differs very much from the other Cephalopoda in this 
respect. The lateral prolongations are wanting, and tiie body, which is 
incomplete above, is much devebped below, and has two pi'olongations 
extending in iront in a forked manner and concealing the auditory 
organs.*" 



: Spix, Cephalogeneeia, p, 33, Tat V, fig. 2 See Owen., On the NanUli 
■id^^r.^i a-^, a ......r.t^'.h 4t.-- tt iv..>. 1 ™. lais, x$aa,p. 14, or Aim 

12, PL IV. fiB, 1, ttnd P 



:el, Sysu d. Terglelch. 

SXSU.i Omen, bjclop, Anet, and Pbya. 
624, fig aia, A-D i IFagner, loon. Hoot, 
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■§ 238. THE CEPHALOPODA. 271 

2. The Dorsal cartilages are found only witli Sepm and LoUgo. They 
are two in number; the inferior is situated in the neok, and the superior 
in the mantle at the anterior extremity of the internal shell. The cervical 
cartilage of Loligo is very long, rhomboid, and pretty maasiYe ; while that 
«f Syyia consiats of a thin, semilunar plate, with the cavity directed back- 
wards. In both genera, its median line has a longitudinal groove; and in 
both also, the superior cartilage is only a thin semi-lunar lamella, both, 
extremities of whiob are estended backwards by a long prolongation. 

8. Those are called Articular cartilages, which, wiui Argoniacta, and 
the Loligina, are found on each side of the base of the fnnnel, in the form 
of long cupels whose caviti^ receive, when the mantle is closed, the two 
cartilaginouB prominences of its (the mantle's) internal surface.'"' 

4, The Brachial cartilage is found only with Sepia. It is a narrow 
plate, transversely situated directly in front of the raperior border of the 
cephalic cartilage. It has, anteriorly, three short apophyses for the support 
«f the base of the arms. With the Loligina, there is found in the mantle, 
at the base of the lateral fins of the body, two other narrow lamellae, — 
the Fin-cartilages ; these serve as points of insertion of the muscles of the 
fins, and extend more or less along the sides of the body, taking the form 
■of the S[ia."' 



G HATTER II. 

CUTANEOUS E 



§ 233. 

The Cephalopoda are distinguished from the other Mollusca by a wholly 
peculiar structure of their skin. The skin is easily detached from the sub- 
jacent muscular layer, to which it is united by a loose cellular tissue, the 
fibres of which are interlaced in every direction. The extremely ihin 
epithelium of the skin is lamellated, but never ciliated, with the adult indi- 
viduals. The Corium is composed of a contractile fibrous tissue, in the 
meshes of which are contained the remarkable contractile Chromatophorio 
cells."' These consist of flattened, contractile cavities surrounded by a very 
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272 THE CBPHALOPODA, "J. 234. 

delicate elastic membrane ; when oootraoted, their form is round, but it 
becomes dentate on dilatation. Ttie pigment grannies, which they enclose, 
are always of the same color in each cell, and produce the red, the yellow- 
ish-brown, the blue, or Yiolet spots, whose extent and shade vary, accord- 
ing as the cells are contracted or dilated.'^ Usually, adjacent celts have 
very different colors, and to their alternate contractions and dilatations in 
groups, are due those magnificent chromatic changes which have long made 
celebrated the skin of the Cephalopoda.*^' 

Thrae contractions, and consequently these chromatic changes, are under 
the influence of the nervons system. This is the reason of their decrease 
or disappearance, or their reappearance and increased briilianey, in certain 
places, when the neighboring or even the distant skin is irritated. More- 
over, the fibres of tiie oorium preserve their contractility after having been 
detaohod, so that the chromatic changes may be observed on portions of 
the skin that have been removed. 

§ 234. 

Behind the neck of the Cephalopoda, the skin forms a large sac-iika 
mantle, which completely envelopes the trunk, but is adherent only upoa 
the back. Its anterior border is free, and can embrace, like a sphincter, the 
neck and posterior part of the head. Under the throat, the skin is pro- 
longed in the form of a funnel the free apes of which extends in front, 
wh le the 1 01 1 ba e CO nmu tea with the cavity of the mantle, and is 
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covered by its anterior border,'" The sea-water, which enters into tbe inte- 
rior of the mantle, passes, with its various contents, into this funnel, and is 
thence expelled through its anterior orifice. 

Many Cephalopoda have, on the dorsal wall of this organ directly behind 
the anterior orifice, a tongue-shaped valve, which preventa the refiox of the 
■water.'® 

With the Loligina, the sides of the trunk have variously-shaped cutaneous 
lobes, which these animals use as fins.'"' The Octopoda, on the other hand,, 
swim by rowing with their arms, which are bound together at their base by 
a kind of natatory membrane, whose estremities have, each, a broader or 
narrower cutaneous dilatation.'*' 

§ 2S5. 

The mantle of many of the Cephalopoda se refcs a shell nh h miy 
\>6 either esternal or internal. 

1. An external shell is found with Argonauta ind the Nautilina That 
of the Paper-Nautilus is vaiy thin and flexible — mid in its composition^ 
the organic base predominates above the calcareous mitter which consists 
of thickly-set, small, round masses. The substance oi the shell which with 
Argonauta, is nowhere attached to the animal it encloaes is ^leereted pim- 
cipally by the two large cutaneous lobes of the two mednn dorsal arms, 
which lie upon the external surfaoe of the sbell On this account the 
sfJTicture of the two surfaees of these lobes is diiferent; — the extern ai sur- 
face is quite smooth and has many chromatic cells; while the internal has 
scarce any of these last, bat is covered with numerous reticulated, project- 
ing lines, which become the more prominent when the lobes are contracted, 
and between ffliich, cell-like depressions are fonned.'" 

With the Nautilina, the shell has a very complicated structure ; its walls 
are composed of two distinct layers, clearly separate, the internal of which, 
has a beautiful mother-of-pearl aspect. The cavity of the shell is divided, 
even to the last spiral turns, by numerous transvei'se septa, which are all 
perforated. With Nautilus, '"" a tube traverses the septa, while with 
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274 THE CEPHALOPOBA. § 235. 

Spirula,''" an analogous calcareous tube extends close upon the miier sur- 
face of the shell from one septum to another. Tke animal, whose trunk 
occupies only the first chamber, is loosely attached to it by the eartilaginoua 
border of its mantle. 

With NoutUus, this border has a lobe which extends along the back of 
the animal, surrounding the spiral portion of the shell. '^' With all the 
Nautilina, there is another prolongation in the form of a membranoiB 
tube, or Sipho, which arises from the posterior part of the body, — trav- 
erses the orificra or oaloareoiis tubes of the septa, and penetrates even into 
the last chambers of the shell. These chambers are lined with, a thin mem- 
brane, and have no external communication except through the Siphon, 

2, With the Loligina, an internal shell lies free in the dorsal portion of 
the mantle. In most genera, it is composed of a homogeneous, homy 
substance, of a yellowish-brown color, and has a form like a feather 
ifitdavms), or the head of a lance. At one of its extremities is sn attenu- 
ated stem, and two delicate lateral winglets of Tariable leMth.*'' With 
Sepia, this shell difers very much from that, of the other Loligina. Its 
two surfaces are covered by very distinct calcareous layers, which have 
erroneously given it the name of Os sepiae.'^' As a whole, it is tongue- 
shaped; its two surfaces are convex and its borders are sharp. Behind, 
the lateral borders become thinner and are slightly bent toward the ventral 
eurfaoe; and a short conical point projects from the middle of the pos- 
terior border. The horny substance is reduced to a thin sheet, situated 
between the calcareous layers, but its borders usually extend out beyond 
those of these last. The calcareous layer of the dorsal surface is very 
thin, but quite solid, and its surface in front, is granulated and striated ; 
that of the ventral surface, on the other hand, is very thick, especially 
in the middle, and its very loose tissue contains numerous quite thin, 
porous lamellae, which, superposed almost horizontally, alternate regularly 
with layers of small, transversely-striated, dichotomous, vertical prisms.^ 
This ventral layer is truncated obliquely from its middle backwards, and 
the horizontal layers may easily be counted upon its truncated surface."^ 
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^^ 236, 237, 238. i 

Although it mast be supposed that the calcareous matter of this shell is 
secreted by the interDal surface of the dorsal cavity, yet the thin fibrous 
membrane which lines this last, is without a glandular structure. 



CHAPTER III. 



MUSCULAE sySTEM AKD ORGANS 

§236. 

The muscular system of the Cephalopoda is highly developed. Its prim- 
itive fibres are smooth, but are not so diversely interlaced as with the other 
MoUusca. These fibres are usually parallel, and the faseieuli which they 
form, are of equal thickness. When isolated, tliey often sliow a zigzag ten- 
dency, which, probably, belongs also to their state of contraction. The 
fesciculi are very compaetly bound together in one direction by a cellular 
tissue, and, in this manner, form olear]j-dofined, long, flat muscles. 

§287. 

The mantle of the Cephalopoda has a very distinct layer of circular 
fibres.''* From the internal surface of the sac which it forms, arise, in the 
dorsal region, two pairs of large cylindrical muscles. One pair of these 
passes in front and is extended into the walls of the base of the funnel ; 
the other pair extends to the posterior part of the neck, and is inserted 
partly into the cephalic cartil^e, and partly at the base of the arms. The 
«ther muscles, which are thinner, arise from the sides of the cervical carti- 
lage, and are inserted upon the iiinnel.'* By means of a part of this mus- 
cular apparatus, these animals can vigorously contract the cavity of the 
mantle and the funnel, and, by tightly embracing the neck and base of the 
funnel with the border of the mantle, can eject, through the orifice of this 
last, the liquids contained in the cavity of the body. With many species, 
these muscular contractions serve, also, as a means of a backward locomo- 
tion in the water, 

§ 238.' 

The principal locomotive organs of the Cephalopoda are the arms fixed 
upon the oephalio cartilage; they serve also as prehensile organs. Each 
of these consists of a tubular asis composed of a dense cellular tissue, of 
muscular fibres radiating towards the surface, between which are inter- 
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276 THE CBPHALOPODA. >§ 238. 

posed others which ace longitudinal, and, lastly, of a layer of circular fibres 
directly beneath the skin.''' 

Over the entire length of the internal surface of these arms, are suckers, 
arranged iii a angle, double, or multiple row.'^ But with the Loligina,. 
these suckers occur in groups of variable estent only at the extrem- 
ity of the ninth and tenth arms [teniacidar arnis). These Backers are 
moved by muscular lasciculi which paas from the arms and are spread upon 
the former in a ray-like manner, and which form, moreover, with the Loli- 
gina, a peduncle. 

With rre»ioc(qp!is, the suckers are cylindrical and very simple, while with 
the other Oetopoda, their opening is closed by a membrane perforated cen- 
trally by an orifice which can be closed by a papilla that projects from the 
base of the sucker.'^' These organs are applied to objects at the moment 
when the papilla is withdrawn and removed to the base of the sueker. 
"With the Loligina, the lateral walls of the suckers are very thin, extens- 
ible, and have upon their borders a horny and denticulated ring; in this 
ring the fleshy base of the sucker adjusts itself in an urceolate form, and 
upon withdrawiil, produces a vacuum. With Loligopsis, and Onyckoteathis^ 
many of the suckers on the two tentacular arms are imperfect, but, on the 
other hand, some of the teeth of their horny border are disproportion ably 
developed, or the whole is changed into a strong claw.'^> 

The arm-like processes about the mouth of Nautilus differ very much 
from the preceding."! They have no trace of suctorial organs, and are 
composed of thirty-eight prismatic filaments, which are a little flattened an(J 
transversely curled. 

Each of these filaments is surrounded, at its base, by a contractile sheath 
into which it can be wholly withdrawn.'"' The whole fasciculus is, moreover, 
enveloped in a common sheath, which, upon the back, is flattened so as to 
resemble the foot of the tiasteropoda, and like it, probably, may serve for 
creeping.*" 

The portion of the skin, which extends as a kind of Natatory membrane 
between the arms of many Cephalopoda, contains a very loose net-work of 
longitudinal and transverse muscular fibres.*' 

The fins of the Loligina, have, on the contrary, large muscles composed 
of parallel, contiguous fasciculi which arise from (be cartilages of tbese 
organs. 
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With Nautilus, there am two large, particular muscles, which arise from 
the under surface of the cephalic cartilage, and extend, di?ergingly, back- 
wards; iJiey serve, by means of a horny plate, to ns the animal to the 
internal border of the shell.™' 



CnATTER IV. 



, 239. 



The nervous system of the Cephalopoda attains a very high degree of 
development. Its central portion, especially, quite lesembles the brain of the 
Vcrtebrata, in the extraordinary increase of its ginglionio substance, ind 
by the presence of a cartilaginous cavity containing it, comparable to a 
craniom. This cavity is incomplete, it is true, bu? at its anterior part 
where the cartilaginous substance is wanting, it is closed by a tendmous cel- 
lular tissue which takes the place of a Dura mater 

The brain itself, which is far from filling the cavity of the cephalic carti- 
lage, ia en'^eloped by a fibrous membrane, which senda off sheaths to the 
nerves wbioh leave the brain and traverse, in different places, the cephalic 
cartilage. The cavities remaining between the brain and this cartilage are 
filled with a fat-like liquid. 

The primitive nerve-fibres are straight, finely granulated, and bound to- 
gether into iasciculi of variable size by a very distinct neurolemma.''' The 
long and oval corpuscles which are often found in abundance between them, 
belong probably to the neurolemma. 

§ 240. 

The centi-al mass of the nervous system, with the Cephalopoda, forms also 
an cesophagcal ring, which consists of a superior and an inferior ganglionic 
mass connected by lateral commissures. The superior portion is small and 
Bends some delicate nerves to the part« of the mouth. The inferior portion 
on the contrary, is very large, and extends along the sides of the (esopha- 
gus in order to be directly continuous with the broad commissures. The 
olfactory, and the two optic nerves arise from the lateral portions of this 
ganglion, while the auditory nerves have their origin fi'om its inferior 
surface. 

Brom its anterior border pass off four or five pairs of large nerves to 
the arms, and, also, others to the muscles of the head. From its posterior 
border arise small nerves for the funnel, and also two large trunks for the 
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278 THE CEPHALOPODA. § 241, 

baok of the mantle.'" With Sepm, this inferior portion lias several swell- 
iugB ; from the two anterior of dieae, which are the largest, arise the nerves 
of the arms; while the two lateral posterior send off the two optic nerves."^ 
With Nautilus, this same portion is divided into an anterior and a pos- 
terior transverse band,''' which may be eomparecl, to a certain extent, tci 
the semi-circle of ganglia upon the inferior surface of the cesophagua with 
certain Gasteropoda. 

§ 241. 

Among the Peripheric nerves, those of the arms and mantle should be 
specially mentioned. 

The Brachial nerves enter info the axial canals of the arms at the base of 
these last, and estend even to their extremity after intercommunicating, each, 
by a transverse anastomosis with the two neighboring nerves."' In tleir 
course through this canal, they give off numerous fliaraents to the muscular 
substance of the arms and to the suokers. With the Ootopoda, these nerves 
are composed of two parallel cords, each one of which has, alternately right 
and left, ganglionic enlargements.'^ 

The two Pallial nerves, which are easily seen from their size, pass, at 
first, between the cervical muscle, and, having reached the internal sur- 
face of the back of the mantle, terminate in two very large ganglia (Gan- 
glian, steUatwni) from the estemal border of which pass off numerous nerv- 
ous filaments, which enter, ray-like, the fleshy portion of the mantle.'^ With 
those Loligina, which have fins, the pallial nerves, before terminating in 
the star-like ganglia, send off a large branch, which, at a short distance from 
its ori^n, is joined by another large branch firom the pallial ganglion, and 
is then distributed to the muscles of the fin.'* With the long-bodied spe- 
cies of this family, this nerve pursues a long course by the side of the me- 



'be nervous system of the Cephalopoda bqg ^ Vein Beneden, loc. oil. p. 14, PL U. &g. 

carefully deacrUied by Cwirfer, M£id. p. 34, PL III. Bg. 4, and PL IV. (Argonauta)- 1 

. flg. i (OolopaB)) BroBrJI, Medli. ZooL p. ' -^- '--" 

rBtZXZIL&.£(Sspia); Oven, uid Fo- 

'dm, ioQ. nit. (Arganaula') i tee, imreorer, the 
tores glTC B bj Oir«i, of met oi Sepia (On the 

"a, or in the Ann. «. St Nat' XxVlII. PL iu! 



lapaa)j Brandt, Media. ZooL p. fi>niid the SEtme or^ajikatlon Tlth Oetopita, and 
SOS, Tot TTTTT Sg. a (S^iia) i Oven, ud Va~ Tremociopui. In this last gCDns, Uie giagUs, 
i____--^ — 1-- _M y.ir_.-j»^._\ ai — ■'niBe- dh;, from th^ Teddlah color, be very olearl; Bei>a- 



_^. .. .. .. _ . .. _... . tbe ganglionlo eirellli^. 

Sg. 6, and Cjdop. I. p. B40, flg. 233), and ihose of I hwe Ijobd nnabte to deoide if the sraooUi oort 
LoUio, Sepia, and O/ittrjntt, In l)eUe ChioSe, senAolf fllameDtaonly to the inuscles, and thenoi 
Hemor. bo. Tat. XOY. C,-C1L, and Descrla.Hav. ulat^dooes to the snckerB ; or \t tlio first conts^ 
XXV. XXIX.J[:XXI.* only molory flbrea, and tlao aecQDd sODBilite fibre 
9 Brandt, hie. dt 1 etaould add that Id the axis ot BeatocBlyti 
8 Oiue», On the Nautihia, p. M, H. VH. flg. 1, (rsBioctojiDdii I have atso fiiund a ]iifhlj..ae« 
or. Ids, lass, p. 3D, Tsf. IV. T^flg. 1, or, Ann. d. opa], nodolHted tmnli, tbe uiunlnr of sirellii^ 
aa. Nat. XXVin. p. 134. F1. III. fle. 4, and Va- which coiTesponded with Ibac of the goclim. 
"^ -  E See  -  -  - 

i>jifTcSi5e7wdt'.STrcii.(S),"b!'m')7('a;" 

topui M\& Sepin)j J"it™»!ao, loo. oil. PI. P, flg. ai^tai, 

luASLlV-iArgotiouia).] ' ' ' ' kc.dt.y.i'Kyo and Sepia)." ' '' """' 

» I ^ 240, note 1.] Sea Hpecially the eioellent pdnt oul Uie lioniologies o[ llie Cephalopoda with 

niustrationa of Milne Edwarde, R^e BDim, loo. the MoUnsca. —Ed. 

eit. PL lb. See, for a Terr detailed description t [ ^ 241, note 1,] See also Ihe iUuBlraUona oT 

ot thlB system wIEh Oiiimaalrephes, Hancock Jlff^ne Sdrwu-da, K^neaoimal, loc cit. PLI. flg. 

(Ann. Hat. Hist. S. 1862, p. Xj, who has sought to s, t, f, (Jrg-onoiita). — Ed. 
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dian Hue of the body until it reaches tlie hase of the large fin-muscles, situ- 
ated at tiie extremity of the body.'*' 

With Nautilus, numerous filaments arise from the posterior ganglionic 
band, and, without forming a ganglion, are distributed to the two muscles 
of the shell, From their origin, they may be regarded as the repreBentativea 
of the pallial neryes of the other Cephalopoda.'"' 

Another pair of nerves corresponding to the Pneumogastric nervea of the 
Vertebrata, arises from the middle of the inferior cerebral mass, between 
the two pallial nerves, descends along the neck behind the funnel, the pos- 
terior wall of which, it pierces, and thence passes under the peritoneum ; 
here it sends several nerves to the ink-sac, and then ramifies upon the heart, 
the large vascular trunks, the branchial hearts, and the branchiae. Both 
of these nerves have ganglia, here and there, in their net-works,"' and these 
net-works eommunieate probably with the Plexits splanchnicus posterior. 

§ 242. 

The Splanchnic nervous system is particularly developed with the 0&- 
phalopoda. It may be divided into an anterior and a posterior plexus.''' 

The Plexus splanchTticus anterior consists of a Ganglion pmryngewm 
inferius, situated under the cesophagus sending filaments fonvards to the 
parts of the mouth, and backwards to the (esophagus, and connecting 
at the same time with the inferior cerebral mass by two commissures.*^ 

With the Loligina, there is, beside, opposite this ganglion, a Ganglion 
pkaryngeum, superius, which, also, sends several filaments to the parts of the 
mouth, gives off two filaments to the inferior (esophageal ganglion, and 
appears to conneot, likewise, with the superior cerebral mass.'* 

The Flexiis splanchnicus posterior is characterized by a large Ganglion 
gastricam lying upon ^e stomach. From this, filaments pass off in difler- 
ent directions to the other viscera, and it receives two filaments of commu- 
nioatjon, which, after having arisen from the inferior pharyngeal ganglion, 
accompany the (esophagus throngh the (esophageal ring.* 



a DeUe CWrtJe, loc. dl. TaT. XCV. (2S) 
(SOjflCjiligii). The CUD pEicallel Denes wM 
i(>«eo)j«ij, sslend baekwa ' - ' " 



I iaferioc naata); Owen, On Cbe NuuCUdb, PI. VI 
tliiBclaiB No. IS, or, Ws, Taf. IV. T, flg. 1, or A 
&g.^ t), Hal. PI. in. fig. 4,1^0. le iNeHtihu) : s 



g, und Sg, 23, k. 



»■ (M), 0. (3li, 

ffli Ongchotaulliii, I Jam aim Been the (M), (iofijro, Sepia, wm Oelnjius). 

t the QiaDt^ nhilenltb. Loligo, aa Ditto Ueber die IdTuidmanimerTen Aw Krerlebrat^ 

SB indicated In lila Tar. 01. Im, thejr sS- loo. olt. p. iO. 

pass into (he muBeulu layer of the iqbd. 9 Brandt, viaasa. ZooL II. p. 309, Taf. XXXIL 

ooUnue their course Xnamaai [t and the %. 23,3; Omen, CTokip. loo. cit.flB.232(fieji!o); 

KOttia), DtUe Chiajt, bo. rat. Tav.'xOV. O.-On. 

11, On the Nsalilua, p. 3a, PL vn. flg. 1, (36, 20-31), {Loligo, Sepia, and Oatopns). 

p, iStIk, III. fig. i, No.^is.'™' °°' ' (Sada&xA'LoUeo^. °' '>  - 

elwoneryes.analogmuHiUiePoruaaTim, * fan Beneden, loo, lA PI. IH. tte.l-i >rd 

eob«rvedb,auaeAn«omlsleo( th«e PI, rv. (Argmaula) , Brmdl, loo. oit.' T^. 

1K.4,J(. XSXn. !lK.S,20i ind DeUe ChUjl, loc. eii. 

I. flg. 3, TiY. C. (31), and CII. (29), {Sepia ilod Loliso), 



cibyGoOgIC 



z CEPHALOPODA. § 243, 244, 245. 



CHAPTER V. 



§ 243. 

The sense of Touch is well developed with the Cephalopoda, and is situ- 
ated in the whole cutaneous envelope, in the fringed labial membranes, and, 
■espeeially, in the arms.''' Nautilus is particularly rich in tactile organs, 
which are sltuiit^d on the head ; and this animal has, beside the thirty-eight 
tentacular arms, two external, and two median, large, labial prolongations, 
placed about the mouth, the border of which has twelve small, curled 
filaments, whose internal structure quite resembles that of the arms. 

The nerves of the filaments of the two external of these prolongations 
have an origin common with those of the arms, arising, consequently, from 
the front border of the anterior cerebral band, Thc«e of the filaments of 
the median prolongations arise from the same band (but nearer the median. 
Hoe), by two common roots which, before dividing, have a flat ganglion.^ 
This animal has, also, four other curled tentacles, which can be retracted in 
-a sheath, two in front of, and two behind, the eyes. These tentacles receive 
aspecial tactile nerve, which has its origin by the side of the optic nerve.'" 

§244. 

With the Cephalopoda, the fleshy point of the tongue is undoubtedly a 
■Gustatory organ. It is concealed in the anterior angle of the lower jaw, 
and its rounding surface is covered with numerous soft villosities, which very 
probably serve as gustatory papillae.'" 

§246. 

The Olfactory organs of the Cephalopoda are situated in the neighbor- 
hood of the eyes, and consist, each, of a cavity with tumid borders, or of 
a outaneous fossa which has an opening, and, sometimes, at the bottom, a 
whitish papilla. The nerves of these organs arise from the optic ganglion 
of the ceaophageal ring, near the optic nerves. At first, they are closely 
united with these last, enter the orbit with (hem, and extend along its poste- 
rior wall, thence to the olfectory papillae, to which they are distributed in a 
.ray -like manner,"' 



ctocoty- anft p^ptllae haffe jiiready been figured by Savigny 
iBcme (Bescripl. da I'EgypB, iM, ell. PL I. flg. 4, 6, and 



Ai. 



ite. 2, i. and PL rx. flg. i, i. 

1 lia orgaidjation appearB lo haie  

•raiT ais^«Uy, not only with tba Iwllsina, but aba whole wai 

664, flg, 236,) and Falei%efennes (loo.^cLl? p. 23oi tvaa i7lil 
R. X. flg. S,»0, only, Hays tepmaenKd wiOi Nan- 
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With NoMtihis, the two olfactory papillae are sitiuvfcd, directly beneath 
"the eyes, in a cavity which is surmounted by a wart-like awelling,'^ With 
-the Octopoda, the olfiietory organs are concealed, behind the eyes, in the an- 



put. With Argonauta, a 

id with Octopia, and 



file of insertion of the mouth, upon the c 
Tremoctopus, they consist of two naked papill 
Eledone, of two membranoua cavities.*" 

With the Loligina, these organs are situated behind and a little below 
"the eyes, and consist of fossae having narrow apertures ; but they are easily 
seen from the elongated or round cutaneous swelling with which they are 
surrounded."* 

§246. 

The Auditory organs of the Cephalopoda are siiuated in the lower mid- 
■dle portion of the cephalic cartilage, where they form two more or less 
large, round cavities, separated by a cartilaginous septum, and without 
any external communication.'" With the Octopoda, the internal walls of 
these cavities are smooth ;'" but with the Loligina they have many tuber- 
cles or papillae, which are sometimes quite prominent.'** This portion of 
Jheae organs may best be compared to the osseous Labyrinthus of the Vert«- 
brata. These cavities are filled with a liquid substance, and contain, also, 
•each, a small pyriform sac — membranous labyrinth — adhering to tlje car- 
tilaginous labyrinth at the point where the auditory nerve enters it, and 
upon which this nerve is spread out. This sac contains a single, white, 
irregular otolite of a crystalline testure.**' 

a FaJencfcHBM <Ioc. cSt, p. 290, El. VHE, fig. near the Oiagliira optlcum. The entrance, wlUi 

■3, b. Fl. IX. eg. 1, h. X., and fig. 3) io IBU, He tunUd Imrders, of Uie olfaoUry cavIUes, hag 

.and odDBeqnenQf before K9lliker. described these o^fin been figured wtib tbe LollalnB, by Fdfutfoa 

mgsjUBaimaoirwIthSauUlai. Hs fOund Dol (loo. cit. Se^Jn, PI. XVn. ^. 2. c, A XTIU. fig. 

.oidy the nerTe vUeh gnea b> llie dtaclory papHl^ S, b, PI. KSVU. fig. 1, e | LoUgo, Fl. XX.. flg. 

tout Blao in wlflOB U, the base of this last, leadii^ Y, K. XSIIL fig. 6, II, PI. XXIV. fig. 2, 14 ; 

Into BanUyUnedvlCh a imuDasmemlimie which SeploUathia, PI. VI, fig.2,b.; Sepiiila,VlUL 

liadtworegolAFrowaorfiildfl. Oven (On rJie Cepb- Of. 5, 15l>-). 

jdDpodB irlCh ehtmOieKd ahdia, p. 11) las reesclled 1 It has aircad; been seen (S 245) thai the i^fac- 

tit^paj^Uae, tfliiohbeappeufl to have complete- torr organa of tiie Loligbm bave been laben by 



ftwtory Der.es hase a ganglloQ lyiog on the QpHa 8 See Brimdt, Meiis.ZooL p. 30», Taf. XXXIL 

nerre (Ktimer, UntirlakeL 6. C^h. p. les); Ala fig. U ; Wagner, Icon. zcM. lab. XXIX. ig. ST.- 

wu seen br ran Benedtn (loo. dk p. 13, PL I. 3» ; Omen, Osfitip- 1. P (iU, flg. 2115, uid Tfhdb- 

flg. i. A, b.), but Tut aKplafned. The olbotory aot. dE the ZooL Soc 11. Si, XXI. Ok. 1Y ; anA, 

«avlllraDfOeJ«u)dldnoC,lDdeed,e^pethe no- DetleCkiaje,aeaer^. kcJ-^-tA, Tav.Xn.fii;. 

lice ot Rapf (IlBtiinrlsa. AblumdL, Ton eloer Eie- 12, 21 (Sef ia nod Loligi). TMs laat-mentlan^ 

.HsUsch. In Wdrtonberg, 1B20, p. «9), and of JieEls author has compared some of these caitU^lnuiia 

CMsje fDesu^. &0, Tar, TI. flg. 1. k. and T&t. promineDcea to tiio Os^eula cl the ear \ but to me 

XVfn. fig, l,fl, hut Ih^dM not In the least aiia- * '" " - --- -..-.. . 
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The auditory oi'gaDS of NaufUns are somewiiat different. They are 
widely Beparated from each other, and situated in the prolongations of the 
cephalic cartilage which extend in front ; they consist of a very long, nar- 
row labyrinthian cavity containing a homogeneous, thick liquid without 
otolites."^ 

§247. 

The Eyes of the Cephalopoda are very highly developed and dispro- 
portionately lar^e."' Although rcBembling very much those of the Verte- 
brata, yet they differ from them in many respect*.'* With the Octopoda, 
and Loligina, each eye has an ocular Bulb and a Capsule. 

The capsule is fonuod by the cartilaginous orbit, and by a fibrous mem- 
brane attached to the borders of this last, and is blended externally with 
the cutaneous envelope. This envelope, in the form of a circular swelling, 
covers the eye, and, being thin and transparent, takes the place of a Cornea, 
— a part which, properly, does not exist with the Cephalopoda.'^' 

The circular swelling often has, above and below, a semilunar fold of 
skin containing muscular fibres, which, upon contraction, cover the con- 
vexity of the eye like an upper and under iid. The ocular bulb, contained 
in this capsule, is round and a little flattened in front; and, as it is not ad- 
herent to its capsule in front nor upon the sides, there is a free space, 
■which, from the absence of a cornea, would ooinoide with the anterior 
chamber of the eye.'^ In most cases, Ibis space contains a transparent 
liquid, and is lined by a serous membrane covering not only the posterior 
surface of the anterior part of the capsule, but also the anterior surface of 
the bulb. It is remai'kable that this same space, which contains in part 
the anterior chamber, communicates, externally, by a circular orifice which, 
with the Octopoda, is covered by the upper lid, and with the Loligina, is 
situated upon, the anterior border of the cutaneous fold which takes the 
place of the cornea. Internally, this space can be closed by a kind of fold 

dlE^ concnve on ddb side, and vety convex and I The larjc^t eyes are found with ths LoUgbia } 
Bcdnetlmea even cnnkal, on the uther ScarpSj too. the emall^at wLth the Octopoda, 

Ciit^e, UeDKV. T&t. LTOL, and Deii^uL bo. Tar; m, ^. T, auS Oami, i^olop. L p. Ml, fig. 231, 
xn. fig. 16, IB, as, 31, (Octajmi uid Eleime). ~Maa»^in, Scmript. ODUlranm ScomliH TbTiul 
With Oott^uSj they havo a uryBtaUme etructure j and Seplffi, Diaa. £eri^ ISIA, p. 10 y SoemmtT' 
ivif.with si^edtmBf .vban thar are Terj flaliaiid rin^ Ite Oonlormn hpniiniH ani naHniri qua aectJona 
.. . . . . ■aii.p. lB,Tal).in.( DsBioi»u«J«,Prliitj. 



so rondeii „.. ---t_"j- 

103 lone pro- Anat Hn. I. p. 82 1 Xrehn, Nor. Aul. Acad. Leop. 

" n. XVII. ^L £ p. aaB,^b. xxyi^ and xix. 

[I. p. 43 ; marton Junta, Load, sod IMluh. 
9 (Sconia, PlilJos. Mag. 1S38, Jaa'y, or Fraricp'i Notk. 
'Jkii^e, im. XliVlII. p. 3, eg, 1-3 ) ttelte Cki^c, Descria. 



ot Die Iflligina, which ap- . 



loc. olt. T ^. IV . flg. 8, and 

^ tay. LViil. (13) flg. 13, .!«, XV, M, aVff_JK' IhU, 4. p. iu, i^,.ji.La.. a.uj AAUh. au.v u»npi <«.. 

jHa Bud LoSga)^ hare [he aspect, under die mi Anatom. lu I'ooolilo uniapo 18B«, Tav. IX. ag, 1- 

ortBCope, of an aggr^atlon of verj fln^ aoula 11 ( Coreniin's ideal oection of an eye of a Ot^iha- 



1 JtAi " 

LC8,X3m. II 



rcTgleichZoot. L p. 8831, 42 ; aod John Pmeer, Lublin Jour, of M 

 -  - --. - ~" ™ >"-" ri,-n '"^ p. BSD. 



jnight be argued (hat these ot^tes are hmeless like 
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or Pupil. Tha serous membraDC just raeiitioiiecl, which is spread ovor the 
ocular bulb even to the papillary borcler of the iris, ooutaius a particular 
pigment of a silvery lusb'e, caUed the Argentea, and comparable to a Con/- 

With Onychateuthis, LdligopsU, and allied genera, the anterior wall of 
the ocular capsule is entirely wanting, and as there is also no cornea, the 
crystalline lens is in direct contact with the surrounding medium (the water 
of the sea). In the first of those genera, the free border of the capsule has, 
in front, a deep fissure corresponding, perhaps, to a lachrymal canal.'"' 

The Iris is formed from the argentea, which is covered on its posterior 
surface by a black Uvea, while its anterior surface often has chromatic cells. 

The pupil is usually of a transverse, or semilunar, rarely of a circular 
form, and is capable of being completely closed.'" Under the Argentea 
extends a thin cartila^nous tunic — Sclerotica — which, behind, circum- 
scribes the ocular bulb, and, in front, penetrates a certain distance into the 
iris. It furnishes points of insertion for the muscles of the eye, and is crib- 
riform behind for the passage of numerous filaments of the optic nerve. 

The c&vity of the bulb is filled with a transparent, watery liquid which 
takes the place of the vitreous body, and is contained in a very thin Hya- 
Imdea. 

The Crystalline lens is spherical, and lodged in a deep depression of the 
vitreous body. It is of a brownish color, and its anterior surface projects 
through the pupil, so that the posterior chamber of the eye is only a small 
circular space. As with the Vertebrata, this organ is composed of numer- 
ous concentric layers, but has the remartable peculiarity of being divisible 
into halves, the anterior of which is less convex than the posterior, but 
fcoth are exactly joined together; the borders of these halves are quite 
bevelled, but are kept in place by the Ciliary body which arises from the 
sclerotica and iris. One part of this ciliary body embraces the borders of 
the lens, while the other penetrates between its halves as a thin, transparent 
septum,'® 

A ZoQioailBte Are not agreed ap«i tbe Int^rpreto^ PI. XXIV. a^. 2, d, 14 ■, atid Sepiola, PI. m. fig:. 

Oven fioc. cit.l, wiiD r^rard tbe anteriDT pare of OOnaccountof tbia singularorganlEsCloi), COr- 

uruuu inu^uu ■» iu a Bc^j^ated, uudeT the bauK OigopsiiiSy tbe geberu 

wilh a flMfnor ague- menttoiedlQlhe tea (romUie other Loligina which 

Jtmw (be. tUt.), and J. he oallB Jtfyqfwid^A. Thangmeotcf theborderor 
,--« v_ ....._.. .. ™. ... the capaule, and iiMoh Ifl waDUng with iflii^flpjifl, 
is ^>okeD oT afi a Sinva lam/maUt In Firussae, 
hio. dt. Oayshateulhii, PL m. fig. 1, PL HI. Ug. 
a.K.XILfle.t, IS, PLXIV.flg.il Ommattre- 
pifs, PI, I. % 16, K IL fig. 8, U. 
^ ^ 7 The piipU la not dronlar exwpt with ChiychO' 

'eg of Osphslopoda (JUoiier, Amriekt. f. rergl^ch. teuthia, Onaaattraku, aod Lalisi^tia. 
Ajiat. HfL I. p. 62, Tal. IV. Og. S-11), this trane. The upper paiJUar; horder, nsiuJIr ODurex 
parent moreidlr idbj- be Ttsarded S3 a Uilrd M wUh the oliiEr Oephalopoda, it oftenprokHiged ai 
or aolotiladdgmeaibraae.adherai^ throDghent ex-* a^e^fn or OvercuAtm^u^f/forfl. Witb5«p^U 
ceptatthepolntolthe opsslng. Han; amitimitoB, Is often Mobed aller death ) see the figures of Fif- 
aod eEpeeiaUf Cuinc, and Ouwi, bare not no- rnmae, loc. dt. ana DeUe Chiaje, Oasenai- anat, 
Keed IhiB apeohig OC the ocular oapniAe. But Ds Ico. c!t. Tar. IX. fig. 1, i, 3. 
BfsinviZte (Prlndp. d'Anak oomp. I. p. lU, aod i Sot the lauui&&e dllsri^ body, leeffuicUe, 
met. d. So. Hat. XLVtCL p. W£) mentioiiB it wiUi OommeDt. de peotine In oculo Avium, 1837, p. 9, 
LottgB, Oiitapai,BjiA Sepia; and f^agner (Aot' fie.ll.andDeBeCftfiife, Deacris. &c.TBV.Y.fig. 
lekt. to. p. 63) has desorfliBd It CMefoUr. 18, and Tav. XIX. flg. 8-8. AlOmagh Mayer 

nred under the oame at Ort/ke'lacrymal; see a capsule, jet I am undecided on tliiapdnt,foi:Ui8 
J^oliga, PI. XX. i^. T, PL XXIII. «g. 6, a. 17, other anaVmiBto ate Bilent.* 
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The Optie nerves eater the posterior part of the orbit through a kind of 
Foramen opticam, after which they swell into a I g k'd j h ped g I'on 
in which a portion of the nerve-fibres are con pi t ly t 1 d w tl th se 
from the opposite side."" Leaving thia G gl ] th ve 

divides into numerous filaments which trave th h f m sc] t a, 
and then wiite with the other elements of the Bet Th t 11 yer 

of the retina is composed of these filaments; b th t pgm tljer 

of a reddish-brown color, and pierced by nume fib g ff t Q- 

gularly from the external layer. The internal layer is composed of gran- 
ules, among which the fibres of the optdo nerve probably terminate. '^°' The 
external layer is continuous as a thin membrane upon the ciliary body, 
and even upon the septum of lens.''" 

The two optic ganglia are enveloped by a peculiar white aubstance com- 
posed of fat-cells, which, perhaps, serves only as a fat-cushion."^ The 
eye is moved by several straight and oblique muscles, which arise from the 
cartilaginous portion of the orbit, and are inserted, usually, upon the mid- 
dle of the bulb. 

But with NautUus, the eyes differ in many respects from those of tho 
other Cephalopoda. They are supported upon a muscular stalk and pro- 
ject from the head ; while with the other Cephalopoda, excepting Loligopsis, 
they are sunken deeply in the head.'''' From the rudimentary lower lid a 
narrow furrow passes over the anterior surface of the eye even to the small, 
circular pupil. As yet, neither cornea nor lens has here been found."*' 

Q Vor the interlbceiuent of the nerve-fihres in the a laog Ume upon Aead apeormenfl, Tt may be jua- 
Qanglioii oBrtottffl, — Bee, csptoially, ffkarton pected that the enceptioimhle pecaliarities oh- 

10 1^ intimate, Tory compUcated structure oT the to the wont ot tnah Bpecimena. It is, nt first, 

retjna, iiaj been dcaoribed prinoipallr liy Trevi- iii^iular Hut Oaen (On the NauUlua, p. 39, PI. I. 

roniu (loi!. clt. p. IKX martm Jonai (Iw. clt.), t. w., or Isls, p. 32, Tit L 1, &g. 1, v. w,, or Ann. 

id Paaoini (Nuore rlcerohe mlomcop. sulla tes- dea So. Nat. p. 13&, PL 1, flf. 1, t- v.) flpeaha of a 

.. — ...-1 — --""""^Tninieil'ironiD,!!^ Vertebrati, rid^ and r'a/BncieT^ftBa (loo. cit. p.2S0, PI. IX. 

Kiiiiui D uegii Luettl. Bt/Ligia, 1816, p. «5, fig. 1, No. 3) of a tanow, rwBiag traia Uie border 

U). The myalfflions phenmnenon, that, of the hwer lid to the pnpil. is the cornea li 

g to the older anatomlata, the somce oC naD^n^jU mlBhtakuatheBapposcd.frontefHDiiii- 

la exponed u> tbe light ia cnvered ;ritb a Ing f afencicnnif' ^ure (PL vm. fig. 3, P.), that 

^^ layer, rests only on an Inipertect luwnl- Simtibu belouged to tbe OifopibUi at D'Or- 

e^ of tho etfuoture of Ihls org^i, as has been M^v, aimept, that trlth this animal. Instead of a 

shown bj Wharton Jonet (loe. dt.), and ra/ea- complete absence of the ajiterlor part of the oDnlac 

T2 Maser (Aialekt. &d. p. M) regards thla sub- other as a furrow. Ihe leia, not percd»ed by 

lory ducts, — a HnacflacSryninlgland the product throngh this fissure, after having been detocbed 

KSOikeT' (Entnicli. d. Ceph. p. IDS) could Hud As lOr tbe pigment layer, spoken ot by Omen, 

nothing glanauJar In Its atruulure, ae situated npon the concave surlHceol l]ie retina 

' IS tor the pedunculated eyes of Loligopaif, see of liautUua, "iila problem will he explabied, from 

Ratkki, In tbe Mtm.d.St. Petersbnrg, loc. dt. Kseiirches upt n fresh specimena in the saloe way, 

PI. I., and Fitatsat:. loc. cit. as with the oS er Oephalopodi. 
H The eyes e( JCou/i&M having been studied tor 
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CHAPTEK VI. 



§ 248. 

The mouth of the Cephalopoda'" is always surrounded by the arms, 
(which serve partly as prehensile organs), and by a circular fleshy lip which 
is fringed or denticulate on its free border, It is, moreover, covered ex- 
ternally by a thin cutaneous fold having a crucial opening. With (he 
Loligina, there is, beside, a thii'd esternal lip, arising aa a cutaneous fold 
from the base, of the arms; it has an hepf agonal, rarely an octagonal, 
opening, from the angles of which project longer or shorter tentacular 
prolongations.®' With JVawj^its, this lip is estraordinarily deyeloped, — 
having four considerable prolongations provided with long tentacles.'^ 

Behind these lips is a round pharynx, very fleshy, and armed with two 
blackish-brown, horny jaws, which move against each other vertically. 

Upon each of these jaws are two large lateral branches which join at an 
acute angle, thus forming a hooked point. The edges of these jaws being 
very sharp, the whole has the form of a reversed parrot's-beak, for, the 
edges of the lower jaw project far beyond those of tie upper.'*' The 
pharynx is envelopeii by a very complicated muscular apparatus, which 
arises in part from the cephalic cartilage, and moves the jaws as well as 
eerves in producing the protraction and reti-action of the pharynx,'® 

Between (Jie two branches of the lower jaw is a Tongue, which is fleshy, 
and resembles a long swelling adherent to the floor of the oral cavity. 
Upon its anterior estremity are soft gustatory papillae, Smd over the rest, 
of its surface there are horny lamellae arranged in regular longitudinal 
rows, and golden-yellow spines which point backwards.'''' Its posterior 
extremity is often folded over, thereby forming a kind of cavity, the open- 
ing of which is directed backwards, and oontinuous with a semi-canal lead- 
ing into the cesophagus. 

§349. 

The intestinal canal of the Cephalopoda is wholly without ciliated epi- 

Hst, IM, cii. p. 151, ^.1,8,4, f.. or Id>,lB3z, Lot Ann, fl-So. Mai. p.W,Pl.IV.),.tllh,Va!.^<«; 

fle- 1^, t8, 19, f ) has regiu^ed as a. nscoth wLUl leh-nblte ctlcoreiniH Bu^BtH.nae, aa& the ^orOer oS 

Heetocatylvs oetdpotHgf Htd M KniUksr (Idb, c[b,) Che iDiver jav la dentlcujnt^ \ biU Valeniiennes 

tKHi noUiiiu! sbant s dlgeid»a sppmEuB wiUi (lot ISX. p. 270, PL XI. «g. 1, 2) baa not oon- 

ttiese nnloi^ I anlpecb Chst It la wantiiig hera, SnarA fiieu r/mtnaOona. 

noWlion »klDg plaee br cnlancoua absorption 5 For UilB ninBcnlai apparatuE, aee Cuiler, loc. 

wMe SicM lioillM are In the mantles of their eft. PI. III. fl)(. 3-S, iml Anat oomp. V. p. 9 

females. (OoMimj),- and Oaieti, loo. oil. caaatUaifj- 

i See Tirsatiic, loo. oil. tJie Rgsaa tor Sepia, 6 jVeeASam, Nouf. JJeeoov., iw). til. p. 29, PI. 

£o!t?o, SepiaUuthis, OnyckoteMMs, and Oot- TO. Og. 1 ; Brmit, Inc. lat. p. S05, XXXII. fig. 

< Cnuier, Uim. b. ss. PI. III. flE. 8 ! Saviguy, IT.; Owen, On IJie NauUlns, p. 32, PL VSlI, flg. 

zaa. zJL 113,' S\. IV,';^and VoiMciennes" t^'oit! a. 390, 
M figures PI. X. fig. 3, 1. 
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thelium. It begins beliind the pharynx by a str^ght, long, very narrow 
cesopbagua, wbose internal surface is longitui^n ally plicated. After leaving 
the annnlar opening of the cephalio cartilage, it enters the peritoneal cavity, 
which is highly developed and divided by constrictions into several cham- 
bers. With the Loljgina, the cesophagus is of unifonn calibre throughout 
to theatomaeh;'" but with the Octopoda, it ia abruptly dilated, upon leav- 
ing the cephalio cartilage, into a kind of crop, which extends to the stom- 
aoh.''' With NautUus, also, it is dilated, but gradually, into a very large 
crop, which commimicatea with the stomach by a narrow, short canal. <^' 

The Stomach invariably consists of a sac lined with a very solid epi- 
thelium, which is plicated longitudinally ; the Cardia and Pjloriis are 
situated close to each other at its upper portion.'*' As soon as the intes- 
tine has left the pylorus, it forms a Caecum which has glandular, plicated 
walla, and, with many genera, is more or less elongated and spirally 
convoluted.'"' The rest of the intestine is short, rarely iiesuous, and ex- 
tends from the peritoneal sac to the base of the fiinne!,*'' where it termi- 
nates in a small anal prolongation, the borders of which are often fringed; 
sometimes it has two lateral tongue-shaped valves, placed opposite each 
other, and by which the anal opening can be closed."' 

§ 250. 

The Salivary organs of the Cephalopoda are highly developed, and 
consist of a snperior and an inferior pair, the former of which is some- 
times, hilt the latter very rarely, wanting. The superior pair consists of 
two glandular lobes situated at the posterior extremity of the pharynx, 
which open by short excretory ducts behind the root of the tongue.'" 
The inferior pair lies on each side of the cesophagus at the apper portion 
of the peritoneal sac, directly behind the cephalic cartilage. These 
organs, usually of a dull-white color, are composed of numerous inter- 



1 Sepia, LaUgo, Oayehoteuthis, Loligopiis, III. {Arsojumla) ; Dells Chiaje, 

Cfiola, kc. XIII. XV. XVIII. {Tremoclopwi 

iCumer.Mim. PI. IV. flg. l.a,)).; Wagner, LoUgo); Cutiier, M*in. PI. IV. fir 

son. Boot Tab. XXII. flg. 14 (OiUnjim); Fan bw, Loo.oit. fm- 14, f. (Octaput)) 



, XXSJL. flg. 14 (Oolapai); Fan bw, Loo.oit. ^. 14, f. (Ocfojnu)) Home, Laot. oi 
it. PI. ILL flg. i, d. tArgmutata); Oomp. Auit. fl. ULXXIII. {LaHgo lagiltala) 
cit. Oetopul, tLxia. flg. B, 10, mdFirlteiaii^lai.'A. But, in thia respem, Loiisi 

ie, ]>acm. &c. 



°Chi^e', valgarit Biace no eiception; ICa'Dsecum Is 
alraiffli^oblong, and ■'" ■'  --■'-- - 




ila caecum, legardal 



Ih, pTDbnbly, to tiiw py- fig. Ift) htm ioi 



fia appenda^ of flehea. WLQi NaatUtta^ it la the anal cavity witli Sepiot 
raimd aao, lbs inffiroal aurlUe or ^vhtcb Jum Wo ^lailar wIUl & TremocU 

found them replied, with Loiigopsit, 



lattd ^peBiance'cOweH.On Ibe N!,utllm.p,2^ fOund Uiem replME ' -"-^ ' ■' ' --  - 

H. IV. y. !nA PI, Vrn. flg. 8, f., or Isls, Tar. IL tsntacullflinn proloo 
m,, or Ann. d. So. Nat. Pi, II. flg. 1, y, PL IV. > Cuvisr, H^in, 



n. PL KnL flg'. S.n.; Ouim, Cyoiop. I. ; 



Id lined iiiUmally upper glaada (On t 
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!, and 



anastomosing glandular tubes, forming, sometimes, sovees 
BometimeB, a single triangular mass with, a smootb, exterior. 

In their passage in front, tiie two esoretorj ducfi.a converge and form, 
under the ces'opliagus, a common canal whieli traverses the pharynx and 
termiitatea in the mouth near the root of the tongue.'^ 

The Liver is generally of a reddiah-yellow color, and is rarely lobuLited. 
Usually, it is a compact glandular mass capsulated by a fold of the peri- 
toneum.''' With the Octopoda, it is a large, smooth, ovoid gland,* while 
with the other Cephalopoda, with a few exceptions,'^' it is divided into two 
or four portions symmetrically surrounding the cesophagus.'"' The bile, 
when this organ is single or double, is excreted by two ducts arising from 
the inferior extremity of the organ ; hut when this organ is quadruple, as 
with Nautilus, and Loligopsis, each division has a special excretory duct, 
and all these ducts soon unite into a common Ductm ckdedodvus, which, 
after a short course, opens upon the sides of the coeoum.'" 

As a Pancreatic gland may, certainly, with reason, be regarded the 
pale-yellow, short, ramified glandular tubes, which, with many species, ars 
appended to the hepatic ducts with which they communicate by many 
orifices,'* 




JWiWie.-, De Otand. Btroot. p. n (Ociojms), 
Rtthki, loo. olt. p. 187 (ioKmjisie). 
* See CuBier, (fanner, Bnl FinuniK, loo. i 
S With Oagcliote-ulMa Bantitii, the liver 



lar^ p< 






Butnlos, p. 26, R 



13 {£.oll^op9t3 aod Sepioia 



Pl.n, fig. 1... .. 

ifDnr hegwUo diTlsious an, accordlog to u-'u»* 
<Traji3, to. p. Mi, Pi, n..flg.4,fc aid T.a.), deeplr 

IjoUffo EBciiBChalttiiiy and iubia, tt la a Btogre ' In ^tbe apiclea of Loligopeis e 

maes, asDonliDg to Ralhii (M£m. Ae 8c. Piursb. Salhki (Ids. oil, p. ISD, PI. 11.) the L 

loo. di. p. 131, ITO. PI. n.). Willi Sepia, LtUgo, dochita nsa dUatEd UiU> a round Biiii 

Sepiola, &o., this organ ia divided into \aaa balveSy vtord the paacruatio tuliea op«u€d Id 
smootlL exCenialCy, and exterKllnff fiaux 9ie neek 

aloD^ tlie dorBai modiaD Udo, their len^ depend' ^ t v a-i 
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CHAPTER YII 



§251. 

The circulatory system of the Cephalopoda does not appear more highly 
developed than that of the other Mollusea.''' However, this subject is stjll 
deficient in creditable observations, and especially in those relating to the- 
absence of completely-closed vessels. 

The blood ia usually colorless, or of a green-bice, or violet-bice color, and 
contains, proportion ably, numerous round corpuscles enclosing many gran- 
ules most of which are colorless, but with a few, scattered here and there, 
of a violet hue.'*' 

§ 262. 

The Central organ of the circulation consists, with all the Cephalopoda, 
of a simple ventricle, situated in the centre of the cavity of the body, and 
Burrouoded with a pericardium. It is round, or oblong,'" and serves as an 

With Nautilus (Tetrabranchiata), this organ receives, on each side, 
two branchial veins ; while with the Dibranchiata there is one vein 
only, and the heart sends off a superior and an inferior aortic trunk.''' The- 
mouth of the veiiia and the origin of the arteries are fijmished with 
valves.'" The Ascending aorta first sends two branches to the mantle, 
then gives off branches to the liver, to the upper portion of the digestive 
canal, to the inferior salivary glands, and to the funnel. Behind 
the cephalic cartilage it bifurcates, forming a ring embracing the 
npper extremity of the cesophagus, and from which arise two arteries for 
the ocular bulbs,"' eight or ten for the arms, and many small branches 
for the parts of the mouth.'" The Descending aorta furnishes branches U> 

1 See Mihif Edwrtrdx, and yatenciennei, poalf lior part of Uie bod^* i it ia hir^ in the gaa- 

OompU rentl. XX- 1846, p- 281, 750, m Frori£p*s era with a. sliort body, Bini elongated in tJiose of a 

none Hotiz- XXXIV. p. 84, 258 i nha Miine lor^body. Aocording to SlllikEr (Ana. ot Nat. 

Eiumrda, Ann. d. So. Nat III. 1349, p. 341. Hist, XVL p. 114), Beetaeotvlui has also a. 

Tbie laaC author has also deacrilied {Ann. d. Be. hoerl coaiDiunloatlne nllh IrteileB and >eins, but 

Hat., vm. p. 53), the oiroulatin? Bjatem o( the he says noddi^ of its loctUi^. 

loUghM, which 18 Interrupted by a large sinus ) 6 Saa Owen, On the Naniana, PL Tt, t ig. 1, or 

but he makes no mention of the aqailarDDS system. Isis. Taf. IV. or Ann. d. So. Nat. Xxvm. PL HI. 

An at IhIp Hu^Tf. Ir looreBsLi^ evklerax for the Sg. i\ Brrmdl, loo. olt. Taf. XXXII. fig. 22 ; Tlia 

iloita hiiertsbrats aolmaJe, Catal. of the PhyeioL Ser. n. PI. XXIL (Sepfa) f 

, m» Dim therefore receive gonatila). 

wiH.ai-uiuiiiaiLiLt»uir,itisnDw-impoTlaDtto biTes- Often the tnn branchial arteriefl are*ide1yd[- 

dgate the diteoC or InOa'sct relations betfreen thie lated before eut£rlng the htart, and these dHats- 

and the aqniferaus eystou which is so widely done m^ be regart^ed as auriclHS. 

Bpreed (hroikh Uie Uolluska. the Worms and the S Sb9 Cuvier, Mim. p. 23, PI. II. ig. i (Oslo- 

Koopliyts. It mfiy be that this aquUeroua system, jmn) ,- and Owen^ Cyclop. 1. p. 641, fig. 22T 

Gorrespouils to a lymphatic apparatus, all^ough it i ror Uie distribution of the ophthalmtc arteries 
seema hajdlj rraaonaWe to suppose ibat canals, see Krohn, Boy. Act. Nat, Cur. XIX, pt, n, p. 

S Walmer, Ziu vereleicli. Phyalol. d. BIntes. XOn. XOIV, (or 20, 28, : 
Hft, I. p. 19 ; and Diae Cttiaji, SescrlE, I. p, 57. hi det^ the arWlnl systcn 
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the stomach, the small intestine, the reotum, the branchiae, and the genital 
organs ; the artevj of these last, however, sometimes arises directly from thtr 

Nothing positive can now be said as to the terminal relations of thesfr 
arteries; — that is, whether tiey are directly continuous with the venous 
radicles by means of a capillary system with proper walls, or whether they 
terminate by orifices so thiit the blood is efiiised immediately into the pareu- 
chymaof the body.*' 

The Venous system begins in the different parts of the body by numer- 
ous small vessels, of whi(£ we are still ignorant whether they are continu- 
ous with the terminal arterioles, or whether they commence by themselves, 
with proper orifices. Their radicles unite and form longer branches which 
finally open into a large Sinus. One of these sinuses, which i" of a circular 
form, surrounds the upper extremity of the cefophagus, and receives the 
veins coming from the eyes, the arms,''' and the parts of the mouth. From 
this sini^ arises another, of an oblong form, which, since it extends iiit& 
the cavity of the body and receives the different veins from the viscera, 
may be called a Vena cava superior. In the centre of the body it divides 
 into two large venae cavae which extend on each side to the base of the 
branchiae"' and terminate in the two so-called branchial hearts.'" These 
two veins receive, also, two trunks, which bring the bloou from the mantle 
and are often dilated into two large sinuses.""' 

The distinct, but often very thin walls of the venous sinuses, are some- 
times so intimately blended with the adjacent organs, that these siuuses may 
be easily taken for wall-less lacunae.'"' 

t Milne Edwardi and faleneiennea (luccik) thecsTity ofdiabody. uidtbere are msnf tJrcuai- 
throw no llgbl on Ihese qncsttone. It is moreover stances in faTor of tbia view. It is, tiietetSre, to ba 
■di^fulAT that La the mimerous and often very de- regretLed that Milne Edv/ar.,''* did not, in bla re- 
tailed flj^urai otDelle Chia^B of Uie vaBealBj ays- Bearabea, pj^morarhttfnUc-iLo tlionqniferoaa-ftja- 
tem of Cupbalopoda, hs haa mnrlieTe Tepreoented if^m wbleh ia spread Uiroi^h tbe .^.lole bod; of 
ta the least a eapilLeiy nst-mwk between tlie arte- tlio CepliaJopodaj and CJiua, lox Uie present .^ 
rise tmd veluB \ wliUe ElUHkef (Rctnu^ dei; Oe- ^aiBt, prevent the o^^ecUon, that tliese aqoeoug 

aapULarj veaseJa Ip the oabtjoa of Sepia. ^unes. The ijriDphatJerepervDii^a'hiDli, according 

7 Ail the umB at tlie Oeplialopoda bare tiro to Erdl (,lftegmaan'» Aich. IMS, L p. 163) sur- 

veooue tmnliB. Gilbert and RoMn (MitUir't ri>und,aDdcBiibeio]ectedbimeaiiiaf tbearterles, 

Aroh. 18*8,p. lao) ha»o dBerved, in the vennu are aim. perhaps, venons Bbiunes, An olBsryattiia 

eysteoi S^a ^IcinaHK. a valve prei^eodDg tlie of Owen (On IbB NaaEUus, p. 27, PL VI. fig, i. 
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§ 253. 

All the Cephalopoda respire by means of Branchiae, These are situ- 
ated in the cavity of the mantle, separated from the other viscera, and oat- 
side of the peritoneum, Hectocotylus forma the only exception in this 
lespeot, — its branchiae being free, and placed along the sides of the ante- 
rior half of the body under the form of numerous oblong, thin, thictly- 
set lamellae.'^' NatUUns ha,s, on. each side, two branchiae, while the other 
Cephalopoda have only one. 

These organs have a more or less oblong, pyramidal form, and are 
attached, at one of their borders, to the external surfaoe of the mantle by 
a thin cutaneous fold, — leaving their extremity to extend freely in front. 
The adherent edge is bordered by the trunk of the branchial artery, and by 
a large glandular band,^ while the free border is occupied, from its base 
to the top, by the principal branchial vein. With Nautilus, and the Loli- 
gina, there are, between these vessels, numerous, triangular, branchial lam- 
ellae lying upon each other, and plicated upon both surfaces. But with 
ihe Octopoda, these lamellae are replaced by arches, which, on each side, 
pass from one vascular trunk to another, and have, upon their convex edge, 
a multi-plicated membranous band,''' The branchial vessels extend from 
the branchial artery to the branchial vein through the lamellae and the 
■branchial arches;* and in this passage, the venous is changed to arterial 
blood.'"' As there is no ciliated epithelium on the surface of the branch- 
iae, the water is renewed exclusively by the rhythmical respiratory move- 
ments.'"' It enters, from both aides of the funnel, into the interior of the 
mantle when its borders are open, and is ejected through the funnel by the 
contractions of the mantle when its borders are closed."' 




fiiPl, in. ie.i.S.'noa'i'alt _,_ 

-'■'""'"'"■ Onlalog. ot tha Phjsii 



1^2, M isia, ^ aa^ Taf. IV.j o 

Sharpey ((^dop. I. p. 619) had already spoken of 

IL XI. {LaHgoptia luid Bepiola) t Cuuier, ilim. ' For Uiege l«p1raU)l-y mavementi, te* Onni- 
jo. 20, PI. n. lILi Delle C*ioiJ«, Besmli. Tar. erthortl, teigeslh^i, p. J, and STagner, In a» 
\1K. tg. I-S {Oclopua)i HDd I'l-rusaoc, lod. idl. liu, IMi, p. 1S9. 
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§ 264. 

The existence of an Aquiferous system with the Cephalopoda oaTinot be 
doubted."" It occupies the entire trunk of these animals, and terminates by 
two orifices between which liea the excretory duct of the iak-sao, and which 
are often situat«d upon a small tubular eminence of the peritoneum. Each 
of these orifices leads into a spacious, thin-walled cayitj (lateral cell),™ 
situated near the pericardium. It contains the two venae eavae with their 
appendages, and communicates, by orifices and canals, with other aquiferous 
cells surrounding the variouB viscera, — such, as the stomach and the caecum, 
as well as with the two so-called branchial hearts. These cells send a 
canal to the special genital glands.''' 

With NoMiUus, there are, on each side, in the abdominal peritoneum, 
three orifices, through which the water of the cavity of the mantle enters 
into the lateral cavities.'* There is another system of aquiferous canals 
under the skin of the head and neck. It consists of several large reservoirs 
which extend somewhat deeply between the organs of this portion of tho 
body. These reservoirs communicate externally by orifices situated upon 
difieront points of the hcad.'^' 



CHAPTER IX. 

ORGANS OF 3E0KBTIOK, 

/. Urinary Organs. 

S 265. 



The Urinary organs of the Cephalopoda, which have hitherto been much 
doubted, are particular appendages of the Venae cavae. With all the 
species having two branchiae, the two Venae cavae, formed by the division 
«f the great median sinus, and which extend obliqu^y through the two lat- 



4he ocular oipanles. Oc'ojiui, H, XVHI, XIS.fl£.l). With Ocfg|ms 

«g. 1, q. q, »Dd let. ui. flg. lb, g. g I Branitt, ingB {Dttle Cftzn/e, 'OO' !!"■ "^i"- ^^' <B), BE' C^ 

Msdis. XDol. II. p. SOS, TBf. XZXH. flg. 1, 24, 1. 1 d, i ^faener. In Bearnngtr'a Zel»A. t d. organ. 

iSsiiia) I Cavitr, Mem. p. J.S, PI. I. fig. 1 r. r, and Phyalk. III. ». 23T, Trf. Xn.flE. 1, and Firuasao. 

lUoyer, Aoalekt. bo. p. bi, Taf. V. ftg, 1. 1. u. loc. clL p. 88, Oclopiu, PL YI? &g. S). 
iflalopua) ; Smigny, loo. clt PI. I, flg. J>, Bi : g. g Itla the aanie ■!» nilh Ommmtre^et (orforuj 

iOctapaa sjid Sepia), and Firuiiac, Idd. oit. lOc- (Piruaaae iM. CIL OmmiBtrniAei, PL U. fig. 3, 

(opus), PI, XII. flg. 1. PL Xin.fig. 2, PLXrV. lOJ. WiaiOelapatinHc«ii,ibKreticagUtimll 

1839,'p. 3B3. ' ' . ' (PJrH»«Bj,lM.cdt.p.a6,Oe<opin,PLXXVI.flB. 

9 Dellt CMnfs, DcBcrlB. Tay. XV. flg. 1. q. 1). According lo IrOTllig«s^ Ihore are only aSs, 



1 X. flg. 1, 



nith St^w, Leliea, Ony< 

'.■X '" 
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eral aquiferous cells to the base of the branchiae, tave, exteriorly, Tariously 
ramified, glandular tufts which project into the aquiferous cells.'" Some- 
times similar appendages are found also upon the principal veins which 
open, in these cells, into the venae cavae.'^ With Nautilus, which has 
on each dde in the peritoneum four venae cavae, each of these last extends- 
between two cells each of which receives a part of the glandular append- 
ages with which it is provided,'^' 

These organs, for a long time known as the Spongy bodies, can now be 
regarded pomtively as kidneys; for, by chemical analysis, it has been 
proved that they secrete uric acid.* Careful examination of them has. 
shown that their parenchyma consists of a tissue of contractile fibres,'* 
among which are spread branches coming from the venae cavae. 

This parenchyma is surrounded by a structureless membrane, covered with 
several layers of nucleated granular cells. The urine ia secreted from the 
external surfaee of this cellular layer ; it is of a dirty-yellcw color, and 
escapes immediately into the peritoneal cavities, and thence is discharged 
externally through their orifices, which may, therefore, be taken for ure- 
thral canals. These spongy appendages of the vans ought, therefore, to. 
be regarded as everted glandular follicles, the secreting cells being situated 
externally and the blood-vessels within.*'''' Not unfrequently, the reddish 
crystals formed in the urine, completely incrust these glands, giving them 
their peculiar color."'' 

The so-called Branchial hearts of the Dibranchiata contain no trace of 
muscular fibres, and appear to be in some way connected with the urinary 
organs. They are round, hollow, thick-walled, and lie upon the coarse 
of the venae cavae between the last renal masses of the branchiae, so that 
the blood of these veins passes into their cavities and bathes their spongy 
walls. '^ Their color is violet with the Octopoda, and pale-yellow with the 

fig. 1.1. i; Wagner, loon, soot.' Satil XXIs! 411). '  ' 

l^XVIL icL SCm. XCk! 'C11,^S8,IB)! laHedtiieBe orgmm'toaoheniiiaJ siafyalB, and.as- 
CaruJ.BrlaUtwmigBCaib^BfLVI.T&b.II. flg.lfi, ha obtained Avtm tJLelr cont^nta pui-pui-jite oT Am- 
17 ; Mayer, AnaleklSn, Taf. T. flg. 3, e. b. {Qoto- tnonlH, there oui he no doubt that tJtey are real];' 
I'm) I Qront, TcansMt. of tha ZooL Soc 1. ^ II. kidneys. 

fig. 8, H. b, PI. XI. Bg. D, b. b. iLoUgwsia aod s The oontraotilily observed la tluse appendaffes 

SepiDlaif rmBmeien, hic. dt. PI. Ul! flg. S, f. is due, without doubt, to Uila&brouslleBUe(£roitn, 

f. (Areotiauldy in Froriep'a neue Bolia. XL 18BB, p. 214, and 

2 KTBlm, In Moaer's Arch. ISSe, p. BfiB, and Eril, fp IViegtamn'i Aicb. 1S13, p. 162). 

BraniK, loo. oit Int. XXXIt. fig. 2. n, B 1 mo indebted (he Ihii remarliBble hlKokigioal 

a Ouien, On tha NauUlos, p. 31, PL V. No. 6, fact to a reeent communicaHon ftom Harliaa.t 

PL VI. fix. l,No. 6, or Isis. p. 2a, faf, UL IV., or 7 I have often tOund bi the liIdntTO of itae Aesfic 

Ann.d.Sc. NM.p. J2B,PLTII.flB. 1, «( taira. o«o(no«» groups of rhombmdal oryataJa of a orim- 

loicieina, loo. dt. p. 2M, PL X. fig. 2, n. kid red color. Krohn {Froriep'a tieue NoUs. XI. 

4 Tbens appendagefl have teen diuueBBlvd/ r&- p. QJfi) haa round them conataotlj with Sepia, l>at 

garded aa absorljent Teeaeis, a. rodimeutnl portal aw sought In t^q lOr tJiem wiLJl OoiopuSf aad< 

Bjatem, a spleen, accessory Ijrancbiaa, bkrod^tser- LpSfD imltarit, 

y(are, geoltai organg, iui. Dlei/er (AoaleliW &o. B j^ sofalled hcaneblal hearla, whioh are want- 

loc. (^t. p. 54) vaa tlio first to regard tiiemaa uri- ingi^lbJVaitliAttfiandvbicii, it is supposed, pour 

aaty organs, ImE tills view was uot aianmoiiiF rs- tba bioDd into tha lirajicbiaH with tlie other Cepbal- 

c^ved. Tile two peritoneaA cavities conlabiing opoda, are surrounded bj a smootb perltonoU en- 

these orgBiiB, wei'e also tal^en l^y tarn for u^aarf veiope, and have, inteTnaUy, a caTernnu oabpDt I 

bladderB, and their orifloea as ureibrae. Theeamo see Cuvier "'- ■"""-■ 

bj Savi (AttideOateraa rlunione dssK eoienaiati 191. (^epin 
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lioligina. Their walla are composed of a dense web of cells, wbich, with 
tbe Octopoda, contain round, violet nuclei, of a crystalline testure and 
resembling entirely those found in the renal cells of the Gasteropoda."' 

//. Organs of Special Secretiojis. 

§ 266. 

The Ink-sac is an organ generally common with the Cephalopoda. It 
IB uanaily pyriforra, situated upon the median line of the abdomen, and 
often enveloped with, a peritoneal layer of silvery lustre.''' Its apex points 
forwards and upwards, towards the funnel. The walls of its generally small 
cavity are cavernous,'* and secrete the well-known black pigment, which, 
through contractions, passes into the funnel, and is then expelled, mixed 
with the water of the sea, which is passing out of the body. The excretory 
duct of this sac runs along the rectum, aud terminates just behind the anus, 
or opens into the rectum.'^' 

As an organ, also, qf special secretion, ought to be regarded the com- 
pletely-closed chambers found in the shell of the Nautilina ; for it is said 
that their walls, like those of the natatory bladder of fishes, secrete a gas.'" 



GHAPTBE X. 

ORGANS as GBNEILATIOS. 



§ 2S7. 

The Genital organs of the Cephalopoda are always distributed upon two 
individiiala, and present very remarkable peouliaiities. 



too. clt Tb£ XKXn. %. 23, o. r. \ The CataL ot b. 8-10) has seen rt ODnttaot regiilM-lj. WiUi llia 

OiaPhrsLol.Sw.n.PLXXlt £x.<Sepin),-Deiie spMimem preserved in alcohol tbo Tentral BBrtaos 

CiMqje, loo-iSt. Tit. XCL xm£ XCT. XOVI. appears colorleBe. Gronf appears tt haye beea uiw 

pi, 23, 36, 26), ILoUgo and SejiiBla'). aware of this iiicroased detelopcoent at oertaia 

9 ETdl (Carat, Bilaat«rDJkg3tQf- Bft. VI. p. T) times nith SepialSf^ he has atlrJbnted Lo them 

lias pnliUtfied an otnerralion on the glandular iia- hi eeaeral a tirilobea Ink-Baa {Uraiuact. at the ZqoL 

tdre orthese hodla, aKl the resemblBnce of their Son. I. p. 82), In the Besiolii figured bj- DetU 

paraucb^ with that or the Iddnefi of Heftx, all C^fi^is ^Bescrii. Tat XI. flg. 4, L), tbe two lateral 

of wWoli I hiTB bean sMe to fliUy oonflrm. Nev- lobea in ipieaDOn are very flsUiict 

arOteltss, Utese organs demand further chemical S Oelle Chiaje, lkscriz.1. p. Tl,TaT. XHI. fig. 

Bndhistolt^iotHtnvesUgation. 1,2. Taf. XVIIL fig. 4 (Loligo, Ootopua and 

NantUui, and Hectocotubis, kSA an elongated ^ This last case obMns witb the LdU^ii. 

.„ ..v' .V. . — ...,,. .^ ,., —J .. i^ge iO-wai (On the SauUlus, p. 4T,orl3is,p. 39) 



ot.Iab.XXIX.fig.ao,h.L Wu;ni«>, ^irui- these 
e, loc tit. jirffOMoalo, PLL't^. 2, S) Br- " "  



„ , o- -■ - 1 , but, aooortint , . 

_._ _.*i.XXXII.Bg. 1,24,0. (Sepio). That of p. IM) IhediambersoTifiiuHdH jomjitOBsrEallr 

S^iola ll qalta Tsmarkable In having an extraor- oontain a ^art oompoBed ohieBy oT nldonn without 

dluary deT^opiD€Dt in cerl^n indivUnala, at pai> (uiylracearcartiDDlcaaid. Theee chunbers resem- 



eonstrifflionM 
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294 THE CEPnALOPODA. "J- 258. 

The E^, at tlielf escape from the ovary, are oval, and have a yellow, or 
rrae-eolored vitelhis, containing a gerrainative veaiele and dot. 

The vitelline membrane has tranaverae and longitudinal folds on its 
internal surface, wHoh extend into the vitellus, — giving the e^a a 
reticulated aspeot.'^' 

The Spermatic particles are very active, of a cetoarian, ot a simply 
capillary form, and, as a whole, give the sperm a white color. Those of a 
ceroarian form are proper to the Loligina, and consist of a cylindrical 
body to which is rather abruptly attached a small and pretty long tail.'^ 
Those of a capillary form are found with the Octopoda, not only with the 
males of Occopits ani Eledone, but also with Hectocotylus.'-^^ 

§ 268. 

The Ovary, always simple, is situated, at the base of the sac of the 
. mantle, in a solid envelope (ovarian capsule) of a round or oblong form, 
and derived from the peritoneum. At its oiroomsoribed point the proper 
ovary commences as a multi-lobulated body filling its cavity."' The eggs, 
■which are developed in the parenchyma of these lobes, appear first as round 
prominences ; they gradually increase, and, finally, are attached to the ovary 
only by a small peduncle. At this epocli the ovary ftimishes them with a thia 
envelope (egg-oapsule), thwiugh which, in the mature eg^, the reticulated 
folds of tne vitelline membrane can be seen.'® When the eggs are fully 
matured, their capsules burst, and they fall into the ovarian capsule, after 
which, their proper capsules fade and finally disappear.''' From the ovarian 
capsule they pass into the oviduct through an inf undibuliform opening ; but, 
beside thia opening, some Octopoda have also two others belonging to an 
aquiferous canal, and which, perhaps, play an important part in the fecunda- 
tion of the eggs."' The oviduct is simple, or double, and extends directly 
iu front opening at the base of the funnel near the rectum. With Argo- 
■nauta, and Tremoctopus, alone, the two female genital orifices are situated, 

1 See KsJKlsr, BntwiokelonBSgesoh. io.p-l.B, 1 Ciiuier, M*ni.p. 81,PI. IV, flg. 6, a-b., Va« 
l-il. I, ag. 9-13, Thras iDi^ituiilnal and naneisTM Beneim, lie. idl. PI. V. fig. 2, a. | Uelle Chii^e, 
talis have beea obset'ed In the eegs of Sepia and DCBorm. Tav. XIV.-XVI,, and SrmI, TrsnB. of thB 
Sepiofa ; tbe longibidiaal onlj are fOuod In tbi>3a ZoaL So?. L PI. II. Hg- 9 (Octojnii, Ars^onaulat 
</Argimautix,Tremoctoima, Oclapua, Eledaac, Eleiime, Laligo, mm Loltgopsii). 

2 Bte my BdUrSge s. Naturgesoliiohta d. wir- KiUilKT, BnSnick. kc. Ta(. I. flg. » (Sepia) : 
ben, Thlere, In Ibe Neaealen Scbiift. d. naturrorach, Carua, Brltulerui^alaf. Hft, V, Taf, n, &g, fr 

MJOCVni, M^ p, S3J, PI, XII. flg.' fl, Pi! sni. IrreBui^r bon& (KeUiker, loe. clt, p, 13) ; with 
ilg. I (Loligo and Smrio), and Pelers, In M&aer't Ratsia, and Sepinla, a ^mple ronod ojwnli^. 
Anb. 1S43, p. S34, H&f, XVI, flg. 14 (Sepiota). vhloh, with Nautilus, aamMinK lo a fi^ura of 

apermatlc parliolu in the (eeticleg. AccoKIIng b> Delle Chiiije, is regnlarl; dentlcul&Ui) wlUi Ele- 



ilso. On Ibe Nanmua, p. 42, PL VIII. ilg, 9, c, c, 
>r Isis, p. 36, Taf. HI, or Jiin. d. Be Mat, p. 142, 



nma can^t form a cmaraaaioi- 
rian <»pBul«9 and Che equlL^r- 

^qm- 



Oetopvt, EliivaejwA Trt- 
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^ 258. THE CEPHALOPODA, 295 

■wide apart, iu the region of the base of the branchiae.'" When there Ls 
only a siogle oviduct, it terminates always on the left aide.'*' With most 
of the Octopoda, the oviducts, at near the middle of their course, traverse 
a round glandular body, the internal siu'faee of which is longitudinally pli- 
cated ; from this point to their extremity, they are covered with analogous 
glandular folds. "^ This glandular body is absent with the Loligioa, but the 
walls of their oviduct become thick and glandular before terminating.'^' It 
is very probable that this glandular apparatus furnishes the materials of the 
various envelope of the eggs after their escape from the ovary. 

There is another peculiar glandular apparatus (Nidamental glands) hav- 
ing no direct connection with the genital organs, which, consists of two hol- 
low, pyriform, whitish bodies, situated upon the ink-sac of the female Loli- 
gina. These bodies have a lamellated structure and their obtuse extremity 
extends forwards; they open near the genital orifice."' Sometimes, 
directly in front of these glands, there is another gland, simple or double 
(accessory nidamental gland), of a reddish color, lobulated posteriorly, com- 
posed of ooeca, but apparently without any excretory duct.'"^ This whole 
glandular apparatus secretes, perhaps, a substance with which the egg3 are 
coated as they pass from the oviduct, and which serves to glue them to 
foreign bodies. 

The deposited eggs (spawn) are always surrounded with envelopes and 
prolongations of various forms, by which they are bound together and 
attached lo submarine bodies. Thus, those of Sepia are enclosed, each, in a 
black, oval capsule, composed of several horny layers, which is prolonged 
at one of its extremities into a short, cleft peduncle, by which the eggs are 
attached, singly or in groups, to marine plants ;<"> but those of the Loligina 
are united by a colorless gelatinous substance into a ehaplet, and are 
enelMed, moreover, each, in a special capsule one of the extremities of which 
has a small peduncle ; thus arranged, they form large masses floating free 

G Wah Octopta, Eledane^ Trnnaetnput, saA tag, lac ell. Octn^iu, PL XV. fig, 0, lO.i Mayer, 

LoHta Waiolo, Uiere are two nvlflucla -, sea Annleklen, Tat. V. fig. 1, g. h. (OoiosmJ: ; Belle 

C««i8r,M&n, PLtflg. l,q, q. PLn, fig.l,r,r.; CAinfe, IWscria. Tkv. XV. fig. 1, n, Tav, XVI. flg, 

Jfojer, Aiialel[tBii,TBt V.fig,l,l,i.f f,; Firae- «i and Wn^Tier, Icon. loM, Tab. XXIX, flg, 20, n, 

ISrlautaruneBtat, Wt,' T. Tai. 11. bg. 1, h. h.| STWb 1b m with LoUgo, Sepia, S^iaUKthis, 
Warntr, Icdd. Eaot, lab. XXIX. tg- ^, "i- ™.1 Sepio/a, &0. ; see Oioes, XranB. kc, II. p. 121, 
Oioen, TrsoB. of the ZddL Sdo. n. p. 121, and PL XXI. flg. 18, e. (Rsiiis). WlUi JVou' jlu(, tha 

ovldnctB are ver; long aod fieiuoua ; see Delle aitenC (Owen, Inc. elk). 

ckiajr, Destris. Tiv. XIV. 6g. 1, !, n. j tiai Vim B gee SionininerAn»n,Bib. d, Natnr. p, 864, Taf. 

Bmeien, i™. dt. PI. V. flg. 1, 3; Vimttac, lot III, flg. 10, g, g.( Brandt, km. cit. p SIO, Tat, 

cit, Arganauta, PL T. > V a, b. b,* XXXn. flg. 29, k. L, Og, 28-31 iSepia) f DeUt 

B SiBh is the case wiUi ffoHWiM pompaatt CMi^e, Mia. IV. p, ICQ, aod Hemriz. I, p,,37, 

(Omta, loc, cIt.), Loligo nuigarii Wana, Br. Oorpl Bdipoal, to'. LVIII, (12), flg. 10, a,, 11, e,: 

IfiuWrungstiit Hit, V. Tat, n. flg. W, m. L), Sepia Peteri, la MaUer'a Arch, 1842, p. aB5, Taf, X'Vl. 

vmeinitlit, Sepiatmthia, Rotna, &o. Aoowdlns flg. S, {, r, ISeniob^i; Ouim, TraDS. of tbe ZooL 

B Rathki (Mem. d. St Petettirarg, loo. dt. p. iS, Boc. n. PL Sift. flg. 18, g. g. (KofJio). 

K. n. fl?. 10. p. q.), Ihe simple ovldmit of iofi- 10 With Sepia, and Ssjrio/a, tMs ^and iB single, 

ranniu luumiv (lin->ntJT b^ thfl nosEerl^w part of the aod divided o; deep fiBaurefl into three- lobes (see 

il m^liau line the Qgura cited in the preeedlng note, and Owen. 



tetweai the two finB. 
""  ' '■ ' " toUgo,9jARoseia,ii iz double, ai 



e^ccflptlon to the general role ebould bo oonfiriQOd 
by other anatamMs, lac Sronl (loc. ciL) is wholly 
Bnent upon the ODQTH of the ovTduct In the lemalea 

rWlth Octopvt,Etedimi, and Tremoclff/mi, nngMaf! HtL 111, Taf II, flg. 1« 1 Owf 






2, PI, rV. flg. 6. g.; FcrM- 

See aJao Milne Edwards, BiJgae an 
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290 TUE CEl'IIALUPODA. ■§ 250. 

In tlie sea.'^ With those of Argonauta and Tremor-lopus, the envelope 
is composed of a solid, homogeneous, eoloiless substance, and at tbeii pointed 
extremity there is a small filament ; these filaments being entangled to- 

f ether, the eggs form large botryoidal masses. Argonauta attaches these 
unches to the oonTex portion of its shell;'"' but Tremociopiw, with which 
these masses are in (5iaplets, forms them into a staff-like structure, by 
means of a tissue of leathery consistence, secreted for this purpose."* With 
the other Cephalopoda, the eggs are arranged in tubes or in fillets."^ 

§ 269. 

The simple, round, or oblong, whitish Testicle, is situated, in most 
species, at the bottom of the cavity of the mantle. It is surrounded by a 
■capsule derived from the peritoneum but adherent to it only at one point. It 
is composed of numerous ramified cylinders, conver|ing from the periphery 
■towar<^ the centre, which is occupied by a narrow irregdar cavity. 

The sperm is formed in the intervals of the cylinders and thence passes 
into the deferent canal, which, at its passage from the testicular capsule, is 
narrow and very flesuous, but suddenly dilates at its upper extremity, — 
whore its walls are thick and glandular, and have a longitudinal fold on 
■their internal surface. 

This glandular portion of the Yas deferem receives the orifice of an 
■equally fiesuous caecum, which is probably an organ of secretion ; and 
terminates, finally, in a large sac with muscular but tiiin walls which are 
plicated longitudinally. This sac, known as the Bursa Needhamii, is 
followed by a ficshy tube {Ductus ejacvlatoriws), which extends directly in 
front and projects, as a short penis, into the cavity of the mantle near the 
tectum. '"J 

With the Loligina, and with Octopus, and Eledom, the sperm is not freely 
evacuated, but is enclosed in very complicated organs {Spermat&phores), 
which, at the epoch of procreation, accumulate in abundance in the Bursa 
Needhamii, and are large enough to be seen with the naked eye. They are 
always cylindrical and consist of a homogeneous, colorless, solid tube, round 
at the anterior extremity, but at the posterior end, somewhat constricted and 
then dilated into a kind of sphere. Each of these Spermatophores contains 
two kinds of organs : a very thin sac filled with spermatic particles, and an 
apparatus to project these particles outwawis. 

The Sperm-sao always contains ftilly -developed sperraatio particles 
bundled together: it nearly entirely Alls the cavity of the tube, through 

l^ThesechaptetsBrelonewiUiiDKsiiuu/raffJ, "> See Q^oy and Gntmarrf, Ann. d. So. Nat. 

and short viUi Sepialeathis i see Burdach, De XX. 1830, p. M'j, n. XIV. B,, and Fcruaaas, 

^ulbuad, Bnlm. mann. p. 166, Tab. XII. ; Fttui- loc. dl. Oclopas, PI. XXTIIL fig. 8. 

sac, Idc cLt. Loligo, PI. X. flg, 1, 1', and KsUiicr, 1 Pot the mala EeiJllal organs of Octapia, aee 

1*3. dt. p. U. (hader, M&n. loo. oit. p. 32, PL rv. flg. 6 ; he 

LXXXVIILi FiTMiaac, loo, at. Argonauta, PL caual as a Feiisula leminaHs, and the eoaauQ 

1.1. appendsd to U as a Frastala. See, also, Dellt 

14 IMS body has a paouliar stractura, and un. CAtqje. Desoria. Tav. VI. flg. a, lav. XI. ag. a, S, 

.1.^.i>.i-..H1ir Eq mnilA htf H^Q ajilmal ita^t Tt is Tav. XII. Gg. £8 (OotopUi, Se^a and Lotigo^j 

superposed, vetF dlsUnot fraencr,Ieaii.iiMt.i:ab.XXIX.^.Xi(0ctinm9},- 

.^ ! ^ Pe(<ri,lQjHaO<r'<iroh.ia4a,p. 8sa,Tai.xvi. 
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§ 259. THE CEPHALOPODA. 29T 

■wiich it is seen of a milk-white color. Its posterior extreuiitj is attached, 
"hy a short, small ligament, to a kind of piston which forms the anterior por- 
tion of the projectile apparatus. 

This pist«n is a solid, cylindrical body, continuous behind with a spiral 
ligament which is contained in a thin sheath extending to the posterior 
extremity of the tube, in a fold of" which it terminates.'^ 

The Spermatophores are evidently formed in the upper glandular portion of 
the deferent canal, where droplets of sperm are often seen arranged in rows, 
and, at first, appear surrounded by simple, colorless envelopes; these, as 
they advance in the Vas deferens, gradually resemble more and more the 
perfect Spermatophores. 

Those found in the Bursa Needkamii are always regularly arranged, and 
sometimes form, lengthwise, several superposed layera. Their anterior 
extremities always point forwards, and not unfrequently their posterior 
ends are bound together by long, flattened, interlaced filaments. These- 
Spermatophorea are in the highest degree hygroscopio : they absorb liquids 
■very quickly, and then their posterior extremity bursts, allowing the escape 
of the compressed spiral ligament together with its sheath, and the piston, 
which draws with it the sperm-sac to which it is attached.''' 

The projection of the seminal sacs occnrs, most probably, at the moment 
when, during coition, the Spermatophores pass from the penis of the male 
into the sac of the mouth of the female. A true intromission of the penis 
into the female genital opening, appears impossible with these animals, so 
that coition consists only in a simple juxtaposition of the genital organs.'* 
The fecundation of the eggs should occur very early — while the eggs are 

3 Need\a3n (Ad account; of some new MEcrcscnp- haa figured aoen, ss an l!nt4>zoa, and even aa an 

.„. T., 1,. ■— aon, 1J45, or Hon». dSoony. £cA*nor*jmcftii(,Uieuiicr"-" " '— '■- 

c. iKsis, 1741, PI. ni. IV.), LoligB (Deserii. IIL 1841 



a» ipiral liga- 
. .. b. a. Tergl^oh. 

from Us de^Mnown color. Is eadlr seen; see Krohn, £30, Taf. li. flg. S.'o.). 

ia Froritp'i neue Kotii. XH. \%W», p. IT, flg. ^ Carva vent evw sCUl nirlher, aaH described tbe 

SSepiay. Miine Eiwaria, Ann. d. So. NM. XVHL BpemiBtophoHa u g^antto spermatic animals un- 

1843, p. SSe, PL xn. flg. 1-6, ^fTTT. Og. l-S detUienameofireeiUiHnfa expatsoria-, and re- 

tLoft^owid Stpitit) Fetera, In JWaKer'i Arab, garded the parks they oontamed, anci ta the 

ISli, p.- aB4, Ta£ XVI. flg. II (Sepiola). Wllb Bperm-sno, Uie plsKiii, tbe apical Ugameiit, kc, sa 

latgement ia very sl^h^ and oRen, at this pdot, an ceaopbagns (Nor. Ack Arad. HbX. Onr. XIX. I, 



entirely niloluted I the seminal sac, 183^, p. 3, Tali. i>and BiUlalaiinnlat Ic 
... ..._. ,.__..._,,_._. _.. ™. IF. i84o, p. 43at I. " ■" 



[tespirellOnDi see ER. V. 1840, p. 47Tae I. fig. 10). : 



■a-10, XIV. flg. 1-6 (Oelapua and Bkdaneii ilnctd of the pwemis of Bpematlo psrtliiteB In tlie 

FhU^plAa Miller's Arcti. 1839, p. 301, Ta£ XV. epemi-sao, tluit Che tous natuTeof tlieBS hndlea was 

1lg.l-6{Etedtme)f this last authur has erroneously folly understood ; seoPAif^^^ hxMaUer'g Aroh- 

tnken the. spiral turns of the llgamept for books 1839, p. BOIj Srolm, In Frori^'a neue Hotli. 

pdatlDg backwards. XIL 1880, p. 17 ', ^bold. B^tr^;a e. Hatar- 

3 ReH (Do Animaloulia vtvlB qnK [n oorporibuB geaoUohWd, wirbefl.ThJere, 1839, p. 51i Pettra, In 

acdnialliin] rlvoruu reperiuntar, Lugd. BatnT. 172S, MaUet'i Arch. 1340, p. 03, and Milne Edwards, 

p. 252, Tab. n. flg. 2), was Uie first who bbw Ann. d. Bo. Nat. XTtE 1840, p. 103. Levokurt 

SiaammETdamm^ on Uie other huid (Bib. d! NaJnr, ue hlstciT and crltidsm of Ihe opinlonB Klatir^ la 

p. Sfi8, Taf. LII. ^. 0, T), and cflpedaUf JVe fldAom the sperm mochlfua of Ifeedlnrftt. 

th^ regarded the n^ute subslanoe they coolained already declared that the Cephalopoda aopulate by 

as sperm, and Die Spermatophores OtemselTea as it a lilDd of embrace. ITrom die obseriatiaas of Ls- 

paiasilea. Ihus Q«U« Clmijt desirlbed Uuie of uppcar that Uie males do act deposit Uie spermalic 

p.63,Tav.Ly.^E,S,H,9,9,ii). B>en latterly, this LoHfro, nuraerios Sisrniatophores glued to tbs 
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^§ 260, 261. 

BtUl at tte bottom of tlie female genital organs ; for, later, the action of the 
sperm would be obstructed by their solid envelopes. It roust, therefore, be 
supposed that the sperm is carried from the cavity of the mantle into the 
ovarian capsule, either by means of the anti-peristaltic movements of the 
oviduct, or by the aid of the aquiferous system. '°> 

§ 260. 

With the individuals hitherto known as the Hectocotyli, the genital organs 
occupy a space disproportion ably large to the size of the body. The round, 
smooth enlargement on their posterior extremity is a genital capsule, with 
thin walls, and contaimng the sperm and the copulatory organs.'"' The 
sperm fiirms a long, moniliform, clustered string, composed of thick oval 
bundles of spermatic particles, regularly bound together by fesciouli of 
hair-like spermatic particles.'^ In this clustered string are included, also, 
the Ductm ejacvlatoriua and the very long and retractile penis. With 
Tremoctopus vidaceus, this penis sometimes projects between the fifth of 
the posterior pair of suckers, as a small cylindrical, folded prolongation.'* 

§261. 

The Development of the Cephalopoda is almost without analogj', and, 
from the remotest tiraos, has excited the curiosity of Naturalists; but it is 
only very recently that it has been correctly understood and followed from 
its first stages."* 

After the disappearance of the germinative vesicle, the vitellus divides ; 
but this segmentation is only partial. Usually, at the acute extremity of the 
viteEuB, where the germinative vesicle is found, there appears a small 
elevation from the vitelline mass, divided into halves by a furrow. Each 

S AccordEnff to K6iliktr (Entwicke!. he- p. 11). hr 
1 See Uectocotylui octopodis, iu Ann. d. So. ai 



_- ., aord it w1^, hiu^Dg — , -- -, 

com^DBSd Df oftpEUaTf Bpenzuitlo partEcl«a vM Jattorly that Hila BtBtonunt liaH been tboroi^^ 

BeetocBtyba BclopaOlt, Cut. veriaed -, see Frotifp, Dm Tblerreli^ Abth. V. 

I am uncertain as BUB origin of this n[ira,bnt, 1806, p. 35, flg. 8-10 ; " "' '• — 

STho Duc'ut ejanulaloriui of Tremaclapiit NotiE. XXXIV. p. 198; hoUstTfaiK.OattiefaitBi 

violaceat, which is gradnalLji oondnnona into the otSepla offli*iiiUB,tnllie Lond. andHdinb. pbilos. 

p«nl«, bogina bj 4 weUoiarb^, clavate tlilclEeniDif, Uaga^. Oct- 1333, or Froriep^t Notia- XXXIX. p. 

piiljBCdng into Uu gaaiia] Canute, uxl apparenl]; S ; OufM.IIabeBurledireloppeiDentdel'edibryim 

pvfaralAd u il4 upper ubnum^, at wlilcli ptdot, oliae los HoUoBqaes c^phalc^odfis, In Ann- d. Bo. 

perhKpa, ths tperm enters. Neu the end of a» Hat. vm. 1831, p. 107, PI. V, or Froriep's neua 

penla,t)ils canal haB, orer a cmwiderBlile artant, HotJ^vn.p.30g,flg.B-B.;l>'OrMnjr,lnFJrtu- 

bmaU hornj* tobarclea, and it ii probabla ^lat &iiB gaCf^ioo-^ULoligOj'Pi-X.BSf^S-Hir'ttnBeneittn, 

porUon can be everted, thdfl aUonln? dio poesi. Hodiec^iea sor Peiobryoe^rJe des SA[do1a, In th4 

hiltly of an [uUioatB umon Viih tllfi ^late a'gahB, Hoot, U^. de VAoad. de ^miellBa, XIV. 1B41, 

lamiuiabkiCosajvheMurtbUlBniRltliaieoUia Pl.I.i DtUtChMe, Descriz. L p. Si, lav. VI. 

HeeiosBlyli. Tha penis ol Hcctonot^liu arga- ag.e,1 (Bivlaj, Tar. XIV. &g. 14^ t^rgnnou- 

vaalae, aooording to a Sgute of Dillt ddnje (bo. ta\ and ISi,?. XXIX. flg. 3-6 (Sepisla% But the 

clt. Tar. XV J. &g. 1, a), and Costa (loo. ctU PL first phases of theb' development I'smoined onob- 
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of these halves is also divided.-and so on, forming four, eight, &c., segmenla, 
each resembling a more and more acute triangle, with a oonvcrging apex, 
■while its base is directly continuous with the remainiag vitellus. After a 
certain number of segments have been formed by these lon^tndinal divisions, 
transverse furrows are seen separating the apices of the segments, and 
forming, at first, in the centre of the eminence, a ring composed of eight to 
sixteen portions ; but finally, from a further segmentation in both direc- 
tions, these furrows become a ma^ of increasingly smaller and more 
numerous parts.'* 

This portion of the vitellus, which, during this time, has also been devel- 
oped at its periphery, is changed into a blastoderma composed of two layers. 
Upon this blt^tfldermal membrane several folds appear, which are the first 
traces of the fiiture embryo, viz. first, a median, uneven fold or mdimenr 
of the mantle, and then two others, lateral, which ultimately form the eyes. 
Between these three folds are placed two others which become the two lat- 
eral halves of the funnel. Subsequently, the folds of the branchiae and arms 
appear; and among these last the two belonging to the ventral surface are 
first seen. Still later, the folds of the eyes and arms, and their surrounding 
parts, become more and more prominent upon the vitelline mass, thus 
forming the cephalic portion of the embryo. From this last, opposite the 
vitellus, the fold of the mantle is sketched as the future posterior portion of 
the body. The general form of the animal may, therefore, be recognized 
very early, although the cephalic portbn quite exceeds that of the mantle. 

At the posterior or dorsal surface of the cephalic portion, the mouth 
appears, first as a semilanar depression, and the interna! layer of the blas- 
toderma gradually extends from the border of this portion over the whole 
vitelline mass, producing, finally, a true vitelline sac. The external surface 
of this is covered with ciliated epitheliiun which gradually spreads over the 
other parts of the embryo, such as the lobes of the head, the arms, the eyes, 
and the mantle, while that of the branchiae, and the funnel, the halves of 
which have then united, is never ciliated.'* 

Of the Cartilages, the articular and cephalic are the first developed. The 
internal shell,'*' &e nervous system, the heart with the vascular and respi- 
ratory systems, the digestive cana! and its appendages, and the ink-sac, are 
formed successively, and may be easily seen at the termination of the 
embryonic life, when, also, are found some chromatic cells. 

As to the vitelline sac, it should be remarked that ifnever communicates 
with the intestinal canal, as has hitherto been supposed- '"^ The cephalic 
portion, which always extends upon this sac, embraces a part of it, so that 
it is divided by a constriction into an interna! and externa! portion, the 
former of which extends even into the cavity of the mantle. The con- 
stricted portion is gradually elongated, and finally becomes a long, very 
narrow canal, extending from the cephalic extremity to the side of the 






and its dll!kt«d 



IS bme bHiDDie quite large. WIOi tion, and tbe difficultr •>' lu Fiaminntjon. 

Qbi^yasharerKatoi^mDeeiDeDtBfbat supposed tMt tiK external vitelllns saccoi 

i tJlia JB nat th^ caae (R6ili!cBrj loo. Ciled A-trJi rjie ceB^^baguB ajid EtolDQ£h, 
ciuial ; see Cams, loc, at. Taf. IT. flg. ff 

jnOHM, the ffitletnal shell is fonorf ga) ,- Cuvier, loc dl. H. Vm. flg. 9 i Du( 

'in^the sptiwiiTiaidsEshell of'llg. K.' L flg.'lS (5e>ioifl). JCsi/tisr mb Iho' 

wer, in Wie^mmn's Ateh. 1845, 1, view it aenaOy (Kb. cil. p. 86, Tat. IV.). 



cibyGoOgIC 



«iJU THE <JKPITALOi'OI>A, ^ 'Ml. 

nioiitk, and pioducing a eommunicatioa between tlie internal and external 

The TitelluH of the internal sao gradually disappears, and is replaced 
through, this canal of communication bj that of the esternal sac. During 
the successive deTslopment of the organs contained in the cavity of the 
mantle, the internal vitelline sac is divided into lobes which are finally broken 
up and absorbed ; while the intestinal canal, the remaining organ of the 
embryo, is developed, quite independently, from the vitelline mass, 
' As to the development of the males [Hectocotylt) of Argonauta and 
Tremoctopus, nothing is yet known except of its last period. It has been 
observed, however, that, during the time they are in the egg, they have their 
proper form which is so remarkably different from that of the females.'* 

bialee of oeitalii apeolee, been pwperlj observe^ ce qu'll sera par la suite \ c^esC alora udq botU da 

tile true lelatiaDBoTth^suppofledparaBiteab} the petit vet (vermiceUDj pourmde deux rang^es da 

anlmalB io wllicit ttl^ lire, vould bave been tnova TeDtouaea daaa la loDgvenr, avea un appoDdloe flll- 

loD^agQ- A pABBHgeotMaravisno,&TBtpcusier\f fbrme i one «xlf£DilK, atnn potib renflgount Ten 

iolerprtted by KslUker (Ann. otNa;, Hiat. loo. dt. FauCre, ui fl paraJt qna unC 1« organes da ia dl- 

p, 414) ahnns deacly thac tbia ItallaD naturaUaC, in geslion."— (Add. &. So. NU. VIL laST, p. 113.) 

his reaearchet ooDueoted wilh Arffonmita, iraB in Tlie mixle of dsTelDpoient of theae males difiCrs 

«iTur enly aa to tbe eg^ which coDtaiiicd Uie male nndoaljtedly yery much from tbat of the fOuaJea.* 



preUy definiteiy setlied, Cbief among tluee in 
tiialoTB are H. MtlUer, and f/rony «ui fi 

vm cbaraol^r of theac forma. The details of theao by a kiod of circula^on, aud hy Ha long dnratioa 

rowarobee oajinot l^ero be giren i It may 1)e re- of ita iife after detacbment. a Ij'ue male animal.^^ 

studied t^eee lorns upon UyJL^ specimens od the widdnga referred to in the abot-e pages, K&^tiker^ 

oouBt. It has been Bbown tbat tbe Argoaautae on Transact Linu. Soc London, XX. 1S40, p. 9, Fl. 

wlaioh tliHe Hectocotyii iu^ fOnnd, iiave a highly.. 1. ^ BerlchtTonder EootomlachenAnetaltn Wdrta- 

developed tesUfde, Ilie ^lusUon and etructure ot hurg, leipz^, 1S49, p. 67, Tat L II ) Power 

which con-espond to thoae of the common Cephalo- {Madame) UoUusquea Mediterran^ens, Irt parIJa 

pnda, and nhioli communicatea with the Heclom- O^nes, 134Y-&1, p. 34. ISfl, PI, XLL ) Virani/ and 

lylu9, rogS, Ann. d. So. Nat-XVU. lS52,p. 146, PI. VI. 

In conrdusion, I mar quote H. >[fl]lei^s own -IX. \ H. Mailer^ Ann. d. Sc. Nat, 1862, XVI. p. 

vorde : " It is then provni that the Ileotooo^luB ' 132 s ai^ ia exlenso, la Siebold aiiH K6£li&er'a 

is formed on amaleJrj-oniiuIii, and isnothli^but Zeitsch. TV. p. 1, Tat. I. End p. SIB ) andSfetofd, 
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INTRODUCTORY NOTE TO THK CRUSTACEA. 

Within a short time, the class CruBtacea has received a contrihution of 
80 valuable a character that I cannot omit to mention it specially in a not«. 
1 refer to the large and comprehensive work of Sana, published this year 
(1853). This work, aside from its high aoologioal value, includes anatomi- 
cal details and the discussion of principles in animal morphology, of great 
importance to the student of this interesting yet difficult class of animals. 

It will be found that constant reference has been made to the anatomi- 
cal details, in. my notes; but the doctrines advanced as to themoiphologicil 
structure of these animals, more 'than equally important, could be heie 
given only in a separate form. I have been the more induced to m(,luda 
them here, from the fact that the work in question will hi^e a leiy 
limited circulation, comparatively, and can be acee«stble only to a tew 
"With these views, I have solicited Pjo/essor Da/w to put his paitnular 
principles info a condensed form for this woik, and he has kindlj tavoied 
me with the following account : 
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re exceedingly small, excepting the basal joint which is the seat ut 



BonM ; the abdomen in the males is small and without appendages. In the 
Maioida, the highest Brachyura, the head is very narraw with theantenoi 
antennae langitudiwd, and the base of the outer antennae aoldeied vytihout 
suture to the shell. The concentration is here most complete ihe wil- 
eaing of the front in the Cancroids shows a relaxation of the cc ncentration, 
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as do also other characteristics ; tVic looscniog of tlie outer maxillipeds in 
the true Cancers, and moat swimming Crustacea and Corjstoida, is anotker 
etep in this relaxation ; the elongation of the antennae in the Corjstoida 
and Anomoura is another step ; the loosening of the abdomen from the 
ventral surface of the oephalothoras ; its becoming loosely inflesed or 
even extended ; its taking appendages — are among the other steps seen in 
the Anomoura ; the outer masillipeds becoming pediform, and then the 
nest pair pedifonn also, showing a tendency to a passage from the mouth- 
seriea to the foot-seriea, are other steps downward, observed in the Maoruxa ; 
and the elongated abdomen with its regular aeries of organs as well as the 
(elongated antennae, the union without fossettes, and eyes without sockets, 
.■all exhibit the relaxation of centralization that marks the Macrura. 

A further degradation is seen in the obsolescence of some of the pairs of 
feet and abdominal appendages, as in the Mysis group ; and the same 
principle is exemplified in the Braehjura, where the posterior cephalo- 
ihoraeie le^ become small or rudimentary, or swimming legs. 

There are, hence, two methods by wh.ich the passage of Crustacea from, 
the higher to the lower grades takes place : 

1 A diminution of the centralization leading to an enlargement of the 
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In (he SecoTid type, there are seven cephalic annuh and pairs of append 
ages, and seven foot-annuli or pwrs of feet; such are the Isopoda, Aniso- 
poda and Amphipoda. 

In the TJdri type, there are normally six (or five) cephalic onnull, out 
of the whole normal number, fourteen, — the eight [or nine) posterior annuli 
belonging to the foot-series, part of which (the three posterior pairs and 
often more) are usually obsolete. Moreover, the abdomen, by the second 
law of degradation, mentioned above, is without appendages — such ara 
the EntomoBtraca. 



ab,Google 



INTRODUCTOKY NOTE TO THE CRUSTACEA. 303 

lu the Fourth type, there are six (or five) cephalolioracic annuli, as m tha 
EntomoBtraea, with which group they might be associated. But other 
peculiarities lead to a separation, and the species referred to are the 
Ciiripedia. 

In the Fifth type, there are five (or four) oephalothoraoic annuli, out of 
the whole normal number fourteen ; in other words, the mouth nevei; 
includes more than a single pair of maxillae with the mandibles. More- 
over, by the second law of degradation, all the jointed cephalothoracio 
appendages are wanting. These are the Rotatoria. 

The following table presents a view of the number of cephalic anuuli in. 
these Types, and also the mean size : 



See pp. 1406 and 1407 (loo. cit.), for observations on mean size in 
the Entomoatraea and Cirripedia, where an important principle is brought 
out, and where, alao, some explanations are furnished which make the state- 
ment given above of the mean size, intelligible. — Ed, 
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BOOK TWELFTH. 
CBUSTACEA. 



CLASSIFICATION. 

§ 262. 

Ik the Classifioatioii of the Crustacea, the remark of Erickson'^'' should 
be adduced, that, with these animals, the external locomotive organs are not 
limited, as with the other Arthropoda, to the anterior part of the body, 
hut may esist on all its segments, and often with a shape so changed, that 
they become foot-jaws, or anal-feet, or oars. If the Crustacea are ex- 
amined from this point of view, it will not appear surprising that the 
Myriapoda are classed among them; fur they do not properly belong 
either to the Arachnoid ae or to the Insetta. 

ORDER I. CIRRIPEDIA. 

Family : Balanodba. 

Genera ; Balemts, Chthamalus, Coronula, Tubicinella. 

Family: Lbpabea. 

Gknera : Otion, Cineras, lepas, FoUicipes, 

ORDER II SIPHONOSTOMA. 
Family ; Penellina. 
Genera : Fenella, Feniculm, Lernaeocera, 
FAsnLY: Lernaeodba. 



Family : Eboasiliwa, 
Genera : DicMestium, Lamproglena, Ergasilus, NicothoS. 
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Family : Caligina. 
Genera : Cali^cs, Pandarus, Trebius, Dinematura, Euryphorus, Fkyllo- 

Family : AttGULiNA. 
Genus : Argulus. 

ORDER III. LOFHYROPODA. 

Genera: Cydopsina., Cyclops, Anomalocera, Calanvs, Peltidiu-m, Hersiliaf 
Polyphemus, Dapknia, Evadne, Lynceus, Cypris. 

ORDER W. PHYLLOPOBA. 

Genera ; Lym?iodia, Isaura ( Estkeria), Apus, BrancMpus, Ariemia, 
Chirocephalus. 

ORDER r. POECILOPODA. 
Genus ; Lhmdus. 

ORDER YL LAEMODIPODA. 
Genera : Cyamus, Caprella, Leptomera, Aegina. 

ORDER VII. ISOPODA. 

Family: Bopyrina. 

Genera ; Bopyrus, Phryxus, J<me, Cepon. 

Family: Cymothoidba, 

Genera ; Cymotfu>a, Aega, Nerocila, AnUocra, Serolis. 

Family : Sphaebokatoda. 

Genera: Spkaeroma, Cymodacea, Nesea, AmphoroHea. 

Family : InOTHBOitiEA. 

Genus : Idothea. 

Family : Asellisa. 

Genera : Lygta, Janira, Asellus, Ltjgidiwm, Forcellio, Onisctis, Amtadil- 

lidmm, Tylos, 

ORDER VIIL AMPHIPODA. 
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ORDEE IX. STOMAPODA. 



Geaera : Fhyllosoma, Amphion, Mysis, Lev-cifer, Cyntlm 
Alinia, SguUla, SquiHerichtkus. 

ORDER X. DECAPODA. 

SUB-ORDER I. MACRUSA. 

Cenera: Penaeus, Pastphaea, AlpJieus, Caridina, Hippolyte, Palaemon, 
Arisfeits, Gebia, CaUianassa, Crangon, Nephrops, Astacui, Homarus 
PaLiToiriis, Scyllarus, Galatkea. 

SU8-0RUER n. ANOMURA. 

Genera : Paguriis, Porcellana, Uemipes, Ranina, Homola, Lithodes, 
Dromia, Dorippe. 

SUB-ORDER in. BRACHYURA. 
Gcnora : Lupea, Fortunus, Eriphta, Carpilius, Camer, Maia, Lmcippa, 
Uyas, Pisa, Ste?u>rkymhus, MUkrax, Cajnposcia, Ilia, Grapsus, Ocy- 
poda, Uca, Gecardnus, Tkelpfiusa. 

ORDER XL MYRIAFODA. 

SUB-ORDER I. CHILOGNATHA. 

Genera : Glomerts, Blaniulus, Platyalus, Folydesmus, Spiroholus, Jvlus. 

SUB-ORDER II. CHILOPOVA. 

Genera: Cryptops, GeopkUus, Scolopendra, Lithobius, Scutigera. 
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CHAPTER I. 

KXIERNAL ENVELOPE AND CUTANEOUS SKELETON, 

§ 263. 

The External envelope of the Crustaoea is more or less solid, and has the 
form of a multi-articulated, cutaneous skeleton, Bometimes of a leatbery or 
horny conastence, but generally consists of a hard, calcareous shell. 

It has, consequently, no contractility, and participates in the movements 
of the body only in a passive manner, that is, by the interarticular soft 
skin, and by the antennal and foot-like processes. 

In this cutaneous skeleton, whether it is leathery, horny, or calcareous, 
there is a peculiar organic substance as its base. This substance, which 
is found in the cutaneous skeleton of other Arthropoda also, has received 
the name of Chitine. It resembles cellulose of plants in ita insolubility in 
caustic potass, but differs essentially from it in containing nitrogen.''' 

§264. 

Nothing in general can be said as to the Histolo^eal composition of this 
cutaneous skeleton of the Crustacea, for it ditfers widely not only in the 
various orders and families, but even in the different parts of the body of 
the same species."' Whether hard or soft, it is usually composed of 
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numerous vevy thin layers, niatle up of verj fine, interlaced fibres. How- 
ever, sometimes this fibrous texture is scarcely distinguishable, and ofteii 
the lamellae are perfectly homogeneous. Frequently, ^Iso, these kraellae 
are traversed, either in a parallel or perpendicular direction, by canals, 
whieli are often so small that, seen under the microscope by reflected light, 
ihey appear only as lines or black points.'^ In some species, this skeleton 
has a distinct cell-structure ; for the skin, here and there, has the aspect of 
a net-work composed of nmnerous round, or polyhedral meshes. 

This net-work is, undoubtedly, the result of the fusion of the walls of 
numerous cells lying on the same plane. In the calcareous shells, the 
carbonate and phosphate of lime ia so intimately combined with the ohi- 
tine, that their particles, as such, cannot bo distinguished.''* In those 
portions of the skin which serve a respiratory function, the calcareous- 
matter is always wanting. 

The pigments are due to very fine granules which exist either as such in 
the cutaneous lamellae, or are so thoroughly fused in these last, that they 
are indistinguishable. In some oa^es, those granules are contained in 
polyhedral cells which form a simple layer under the transparent skin; ia 
othera, radiating pigment cells, isolated, or rctic-t^Iated, are seen through 
the colorless skin. The red, green, or blue color of many of the lower 
Crnatacea, is due to oil-globules in the interior of the body, which are seea 
through the transparent integument,'*' 

The tubercles, points, bristles, single or bifid hairs, which are usually 
hollow and esist on the surface or borders of different parts of the cutane- 
ous skeleton, are always mere prolongations or simple excrescences of the 
integument, and contain its characteristic substance, — Chitine. 

With Crustacea, as also with the other Arthropoda, the cutaneous 
envelope, whatever may be its tenuity — as for instance on the respiratory 
organs, is never covered with ciliated epithelium.'*' This absence of vibratile 
organs is due, probably, to the presence of obitine. 

^he internal surface of this envelope ia usually lined with a peculiar, 
thin, fibrous membrane, analogous to' an internal periosteum. In the 
moulting process, which is common to all Crustacea, it plays an important 
part, for it probably secretes, in layers, the materials for the new envelope, 

§ 265. 

Beside the cutaneous slteleton, there ia, with the Cirripedia, an envelope, 
entirely resembling the mantle and the valves of the Acophala, 
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The body of these animals, aa well as its articulated appendages, ara 
enclosed in a cutaneous skeleton oontaiainir the chitine ; and moreover is 
enveloped in a peculiar ma I h g t Uy ca) is|.l wl h 

vary iu numlaer and are dto h astbm bl sora 

species, and ftsed in other W th th L i 1 th m tl pi d 
into a kind of siphon.* N t ly th lb 1 1 ^m ts 

uniting the movable pieces f th h 11 d th [h oo p d f 

lamellated tissue analogous tthttthpp L kite J. 

like it also, ooutain cliitin It d th th 1 y f 1 k 

colored pigment celts. 

But the valves of the C p d d ff t lly f m tJ 1 eo 

shell of the other Crustacea. Ithfitpl thyh jtp 

ia the moulting, to which the cutineous skeleton and the mantle jre regu- 
larly subjected ;"' then again, their strncture and chemical composition 
resemble that of many of the Bivalvia.'^ Tbe valves of the Balanoidea 
form the only exception in tliia respect. They are traversed. Id part, by 
numerous parallel tubes, dilated at their inferior or their estci-nal portion, 
whitili pursue a vertical course in the vertical valves, but are radiated in 
the horizontal plate. These tubes, which are wanting in the movable oper- 
cala of these shells and in the transversely-striated valves which, in the 
genus Balames, are intercalated between the longitudinally-striated ones, 
are often laterally compressed, and their interior has imperfect longitudinal 
septa, or is oven divided into several cliumbers by transverse partitions.''' 
The horizontal plate which forms the base of the shell, is perforated cen- 
trally, and hollowed on its under surface, with the genus CorontUa. This 
cavity is divided, by numerous vertical and symmetrically-arranged septa, 
into compartments filled with a fibrous substance.'* With TuMdneUa. this 
plate is entirely wanting, and is replaced by a fibrous substance. This 
fibrous matter, by which Ooronvla and Ttibicin^lla are fixed firmly to 
foreign bodies, ia comparable to the pedicle of tiie Lepadea, which has 
become internal and overgrown by the shell. 

The increase of the shells of Cirripedia follows the same laws as that 
with tiie bivalve or multivalve moUusca, judging from the course of the 
lines of growth which they present. 

§ 2Qi 

The form and number of tl e 1 fte e t seemcnts of the cutaneoas skele- 
ton, which are sometime extraordinanly de eloped, and sometimes equally 
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abortiTe and iijaed seTeral together, — serve, in descriptive zoology, to ohar- 
aoterizQ orders, sub-orders, families, and genera ; conaecjuently they need not 
be mentioned here.'" 

With many Crustacea, the internal sarfeoe of the skeleton in widely 
different parts of the body, has prolongations and procewes of the most 
manifold form ; some of these serve as points for the insertion of muscles 
and tendons, and others as partitions separatiag and sMelding particular 



CHAPTER II. 

MUSCULAR SYSTEM AND ORGANS OF LOCOMOTION, 
§ 267. 

The voluntary rausclea of Crustaooa are composed esolusively of trans- 
versely-striated fibres, and are, moreover, perfectly colorless."' 

They are always inserted upoa the interior of the skeleton, either 
directly, or by means of its prolonsations. These last are often very long, 
resembling tendons ; from which, however, they differ in their intimate 
structure and chemical composition. They are composed of straight, paral- 
lel, flattened fibres, and show their direct relations with the cutaneous 
skeleton by containing chitine. 

The isolated muscles have usually a riband-like form,* and are especially 
accumulated in those regions of the body displaying great power or 
extensive movements. There are, therefore, for their reception, cavities or 
large canals in certain parts of the skeleton. Generally, the flesors are 
upon the ventral, and the extensors on the dorsal surface of the body. 
The first are always larger and more powerful than the second. Usually, 
the muscles pass from one segment to the adjacent one, and by this 
arrangement, the interarticular movement between the segments is pro- 
duced. Their course is longitudinal, but, specially where there are 
several superposed layers, they assume also an oblique and crucial direc- 
tion.'^ Rarely are ti-ausverse muscles observed.*^' 

The muscular system in general is very unequally developed in the 
various orders of Crustacea. It is moat complicated when the number of 
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the segments of the body is greatest ;"' and most simple ' 
jnents are atrophied or blended together.'"' 

§ 268. 

The locomotive organs of the Crustacea are, in general, very n 
for, often all the segments, from the head to the extremity of the tail, that 
is, the three corteeponding to the thoracic segments of insects, and those 
of the posterior part of the body, have, each, a pair of articulated append- 
ages. Ill the order M3Triapoda, the Chilogiiatha have two pairs of Jegs on 
each segment of the body.'" The form of these organs may be most vari- 
ously modified, and even so much so that their function is entirely changed.*^ 
But those of the first five segments of the abdomen are most constant in 
their form; although they change their function, beiEg sometimes ambula- 
tory legs, sometimes prehensile organs, and sometimes oars. When prehen- 
sile organs, their last joint is armed with a very hooked, sharp claw ; when 
oars, this same joint becomes a plate bordered with stifi' bristles or bifid hairs. 

The locomotive organs of the three thoracic segments are usuaDy pressed 
towards the mouth and changed into foot-jaws, which serve either as masti- 
catory, or as tactile and prehensile organs. The appendages of the pos- 
terior part of the body may have even yet wider variations. They may be 
changed into felse or abdominal feet serving sometimes as oars, as fins, or 
as respiratory organs ; and, in the act of generation, they may play the 
part, some, of copulatory organs, and others, as porters of the eggs. 

When they are ambulatory, or when prehensile organs, these appendages 
may be divided into six pieces, viz. ; The Coxa, the Trochanter, the Femur, 
the Tibia, the Metatarsus, and the Tarsus the extremity of which, with 
the ambulatory feet, is often prolonged into a short, stiff claw. When they 
serve as natatory organs, the separate joints are more or less flattened and 
spread out. When used as prehensile organs, they are either monodactyle 
— the entire tarsus being transformed into a strongly-curved hook which 
can be applied against the metatarsus, — or they are didaotyle or like 
pincers, — the metatarsus being thickened or increased in a hand-like man- 
ner, and prolonged into an immovable process {Lidex), against which the 
tarsus {PoUex) can be applied in a finger-like manner. 

From these metamorphoses and the complete abortion of these append- 
ages, the various forms of Crustacea may be reduced to a few principal 
types, as follows : 

leeapoda, Stomnpirtlii, Amphipois, leopuSn, Cuv. XIS. p. MX, Tub. xVlI. flf . 2. 3 (Dic*f (f a- 
Hjriapoda, Fuecitcpoda and Phyllopoda ^ Bee tiujn) ; Pickering and Daiut, ia Ul€ I^, IS41, 
(fevekc, De Caoorl aaljBcl quitnisd. partib. p. J, Tut. IV. (Ca/igua). 
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1. With the Myriapoda, these appendages ai-e ambulatory and have the 
same form with all the s^menta of the boay ; and only with the Cbilopoda 
the anterior and middle paira of the ficsi segment corresponding to a, 
thoras, are changed into tactile organs. 

2. With, the fcopoda, Jiaeraodipoda, and Amphipoda, the first thoracic 
pair are tactile organs. With the Amphipoda, the second and third 
thoracic pairs are changed into prehensile organs aniied with a claw. The 
five anterior abdominal pairs are ambulatory and unchanged, with the Iso- 
poda, and Amphipoda. Bj.t the remaining posterior paira are transformed, 
with the first of these oidui . o lamBllifomi respiratory organs ; and with 
the second, into short, very mtusble appendages, terminated, each, by a 
double uni- or multi-articulate cirrus, which serve sometimes as oai-s, some- 
times as gyratory organs. 

8. with the Deeapoda, the thorax is entirely abortive, and its three 
pairs are changed into oral and tactile organs ; while the first pair, belong- 
ing to the anterior abdominiil apfiiments, is usually transformed into a fo:-- 
ficulate prehensile organ. The iour Eaoeeeding pairs are simply ambulatory 
oi'gans. But the appendages of the posterior part of the abdomen are re- 
duced to tendril -like processes, which play a part in the act of generation. 

With the Squill ina, the three thoracic, and the first two abdominal pairs 
have the form of prehensile organs, while the three succeeding pairs retain 
their character of ambulatory organs, and those of the remaining posterior 
segments are changed into lamelliform fins. 

4. Ill the section of the inferior Crustacea, designated usually under the 
name of EntomMtraca, the head and thorns are fused into a single part 
called Cephalothoras, and the mouth is situated so £ir behind, that the first 
pair of feet is in front of it. The locomotive apparatus here consbts 
usually of oars or pi'ehensilo organs. With the Poecilopoda, the firat 
three pairs of appendages are forficulate, as, also, are the three pairs of 
jaws. With the Phyllopoda, and Lophyropoda, the first two pairs of feet 
resemble antennae; of these sometimes the first, as well also as the second, 
which are usually branched, serve as. oars; '^' here, also, the often very 
numerous, anterior abdominal appendages are used usually as fins, while the 
posterior ones are scarcely at all developed. 

5. With the Cirripedia, the first thoracic pair is transformed in a 
remarkable manner. With the Lepadea, they are changed into a soft 
foot; and with the Balanodea, into a sl^ell.'^ The remaining six pairs 
are multtarticulate oirrate organs, and the abdomen is prolonged into a tail 
free from appendagei. The three anterior pairs of these cirrate organs are 
the shorter, and have a tactile function ; while the three posterior are uaed 
as gyratory organs. 

i>. With the Siphonostoma, the mouth is even still further behind, and 
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tke number of appendages mueli less; so tliat the three ancl only pairs, 
corresponding to the thoracic, are in front of the mouth. With the Oali- 
gina, and the Ergasilina, the thoracic appendages are prehensile organs, 
while those of the abdomen are changed into rudimeDtary oars. With the 
genus Argidus alone, the first abdominal pair has the form of suckers,* 
the remaining ones being fin-like as usoal. With the Lernaeodca, the ab- 
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CHAPTER III. 



§ 270. 

The Nervous system of the Crustacea, is developed in different de- 
grees according to the various orders.'^' 

Its central mass consists of an. abdominal cord, connecting, usually, with 
the uerebral ganglia by an (esophageal ring. With the long-bodied epeoies, 
thia abdominal cord is composed of numerous ganglia, arranged in succes- 
sive pairs from before backwards, and connected together by longitudinal 
commissures. But when the cutaneous skeleton is shortened by a dimi- 
nution or a fusioD of the segments, the ganglionic chain is lessened in a like 
manner by a coalescence or a disappearance of several of its ganglia. 

With the Macrura, the Stomapoda, the Amphipoda, and laopoda, the ab- 
dominal cord consists of ten to thirteen pairs of unequal ganglia, situa,ted, 
usually, on the median line, and shielded by septa given off from the inter- 
nal surface of the thoracic and abdominal segments of the skeleton. 

The size of these ganglia ia in direct ratio with the development of tie 
segments and their appendages, to which they belong. Those of the 
thorax, — the anterior abdominal ones, as well as &e last caudal one, are 
consequently very large, for they send filaments to tie various chelate, 
prehensile, ambulatory, and natatory appendages, and to the caudal lam- 
ellae, which are usually highly developed. With the Myriapoda, the ab- 
dominal cord is remarkable for the great number of its ganglia, which are of 
equal size. Quite otien, the ganglia of the same pair are fused into a 
single mass ; in which case, the two intergauglionio commissures are more or 
le?^ approximated or even blended together. With some species, a portion 
of the abdominal ganglia are so closely approximated, successively, that the 
interganglioniu commissures are wholly wanting. With the Brachyura, the 
whole abdominal cord is concentrated into a large central mass. 

The peripheric nerves arise fi-om the ganglia, rarely fi-om the intergan- 
gliomc t.ommissures. The cerebral mass, which is situated above or in 
fiont of the (esophagus, is composed of a pair of considerable ganglia, 
moie or less fused together. The nerves sent ofi" from these, go princi- 
pally to the organs of sense; and in the inferior Crustacea, where these last 
are wantmg, tiie cerebral mass is absent also. In such case, there are 
u-iually wanting likewise the two cerebral oommissui-es, which are given 
off fiom the anterior thoracic ganglion, and surround the (esophagus.* 

. p. 126, 
Cyclop- 



I Aiitamn ara mine Edwardt (Aon. d. So. 
MM XIV 182a, p. n, PI. U.-VI.) hue given s 

ton iu lie diffcreut ordera of Oruatacoi ; see alio 


Milne Edwards, Hist. Hat, d. Cruslao. I. 
PI. XI., and his atUole Crustacea in the 
of Aoat, k«..cli.p. 162. 


certoiiily none is now racoQected whew Oia grmia 
tyi^caJ Bttucture ia not prcaent, — in oflier worde, 

iiwTOue Bjsiem at acme pdni. In many of tbe 


intarior Oraataceil, snoh as Caligas, and 
not all of Uie Cyelopa tribe, IM caphaLc, 1 
Bjid Bbdominsl ganglH, are fiiaed InW e 

gaa passea ; Bee Dana, loc. cil, Caligui Amt 
Bo. XXXIT. p. 350. — Ed. 
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§271. 

The iatiinate structure of the nervous system in many of tlie orders of 
Crustacea, can be made out without difficulty, by dissection and the micro- 
scope;''' for its elements are not as liable to change as in tlie othei- elates 
of the Iiivertebrata already described. 

In many species, there may be observed in the nerves surrounded by a 
delicate fibrous neurilemma, the primitive nei-ve-fibrea so large that their 
double contour is easily seen ; but these gradually assume a varicose as- 
pect,''' In the ganglia, the ganglionio globules may be easily seen, aa 
very large, round, and sometimes pyriform cells, having each a dispropor- 
tionately large nucleolated nucleus.''' As to the course and arrangement 
of the nerve-fibres in the interior of the abdominal ganglia, two kinds of 
these fibres may sometimes be distinguished : the first pass uninterruptedly 
through all the ganglia successively, and thus contribute to the formation 
of the lon^tudinal commissures; but the second pass round among the 
ganglionio globules, and emerge laterally from the ganglion to form the 
peripheric nerve.'*" 

§ 2T2. 

Prom a more particular esamination of the arrangement of the nervous 
system in the different orders of Crustacea, the following remaikable facts 
have been noticed. * 

With the Macrura, where this system is moat highly developed, '"' the 
abdominal cord is composed of twelve pairs of ganglia, generally blended 
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toms at thesa flgurca. . , , . 

cherch. fcc p. 08, Tub. VL Ag. T6, c. e. pair, are due » the trHmrarae Blire», wA the Bjm- . 
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Ansa. Nst. Cur. XVILI. p. 210, Trii. DC. fig, 1%- 1 If, In procBedlDK ftom the higher to the loircr 
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In the ahdoninal g&Dglia dT Uiq oaaaaaa crairflsb, have deviated ttvoitlie plan bitherlo puraned, IG II 

the gsntdlanlc globnla Aliilcd armmetriiiallT hito becanee, with Vae Druataoea, this STStsio, nntwlifa- 

twa groups, right and 1^ ; and la fJw eaodal gao- Btanding the TarlouB fOrtne or the bcpdf , is found 
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together laterally, on the median line. Of these, the first sis. pairs, belong- 
ing to the thoracic and to the anterior abdominal Begments, are the larger, 
and &ond off nerves priacipally to the foot-jaws, to the prehensile, and to the 
ambulatoiy organs. The two longitudinal eoramissures between the ant*j-ior 
abdoinitnl ganglia, are separate; but those between the posterior ganglia are, 
on tae cuntrary, blended into a single cord. In some species, these oom- 
niissuiea are wholly wanting between the anterior ganglia.''' The brain 
conwstaot a single transverse ganglion; froin its front .and aides pass off 
savjul nerves tor the antennae, the olfautory organs, the eyes, and the 
auditoiy organs; while, from behind, it sends off the two long oords which 
Biiiiouud the (eaophagus. These last give branches on their course to the 
organs of nuifCicatio'i], and interanaetomose behind the tesophagus, just 
beroie leaching the first thoracic ganglion, by a trunsvevse filament.'^ 

With the dtoinapoda, the nervona system is composed of a cerebral gan- 
glion, and of about ten abdominal ganglia; of these, with the Squillina, the 
laijt six belong to the tail, while the remaining four, anterior, send nerves to 
the thorax, and to the first three abdominal segmenla. The siae of the first, 
which sends nerves to the prehensile feet, is due to its being composed 
of several ganglia fused together.'*' With the Mysina, the five or six 
largest ganglia belong to the thorax and to the anterior part of the abdo- 
men, and are connected together by short, double ooramissuves.'^* 

' The genus Pkyllosoma has two extraordinarily long and very small 
oesophageal cords extending from the brain to the abdominal cord. The 
thoracic portion of this last is composed of three pairs of gangljj, blended 
almost into a single mass; these are succeeded by six pairs of large ab- 
dominal ganglia, arranged in two longitudinal rows, and interconnected by 
sis very short, transverse filaments. In the short tail, there are, more- 
over, six pairs of ganglia, smaller and laterally contiguous, but connected 
Suocessively by very small longitudinal filaments.'" 

: With the Anomoura, which resemble the Braohyura in the abortion o' 
tiie post-abdomen, the struotare of the nervous system confirms this a&; 
ity. With Pagurus, the anterior portion of the abdominal cord consists 
only of three ganglia, which send nerves to the foot-jaws, to the cheliform, 
ind to the partialiy abortive ambulatory feet. But the posterior part of' 
this oord consists of two oords which arise fi'om the third abdominal gan- 
glion, and anite, just in front of the arms. In the fourth and last gan- 
glion.**' With the genus Homola, the five pairs of the anterior abdomi- 
nal ganglia are fused into a single mass which b perforated through its 
centre. Prom the posterior border of this mass a simple nervous eord 
as rudiment of the posterior part of the ventral cord, passes off to the wholly 
abortive post-abdomen.'"' 

With the Braohyura, the nervous system has only two central masses, 
one cerebral, the other abdominal. The first sends nerves, as in the other 

 8 Paiinw^s, and Falafmon ^Aadouin and fl Cuvi'er. Legona &o. ni. ISiB, p- S30, and 

ceB, tliero ia only a sinalL Gsanra in the oenlre of 6. 

tUa prIuslpBl gBugUoDlo niMS, atler Uie fusion ol B Frty, De Hyi^dls flesuoBiK mat, p. e. 

Falaemon, Paliaitras, doi with Hamarat, aod s Cuniir, I^ios, &c,, iDC. cit. p. 329 1 and 
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Decapoda, to the organs of sense ; tlie second is large, round or oval, artd 
situated in the centre of the thoras, — it is Bometimes perforated cen- 
traily,''"' and supplies all the norvesof the trunk, beside sending off the two 
03sophageal cords. These coi-da are connected by the transverse commissufe 
already mentioned, and give off filaments to the organs of mastioation. 
From the posterior extiemity of the cord, there arises a simple nervous 
trunk, free from ganffha, and extending along the median line j^o the very 
extremityof the tail '" 

Among the Aniphipoda, the Gammanna have a brain scarcely larger 
than the first of the abdominal ganglu , these last, twelve in number, 
are connected by double oommissuies, ^nd the posterior ones belonging to 
tie segment* of the body whicli have false feet, are always smaller than 
the others,"^ With the large-headed Hyperina, the two cerebral ganglia 
are considerably largei' than the abdominal ones, which are ten in number, 
and of unequal size. Their commissures are contiguous, and the first gan- 
glion, which is the largest, is probably the result of the fusion of two 

With the Isopoda, the abdominal cord, which is connected with the cere- 
bral ganglia by two short (esophageal cords, is composed of seven pairs of 
ganglia, situated in the thoracic and anterior abdominal segments, and con- 
nected together, successively, by double commissures. In some genera, tho 
posterior ganglia send off radiating nerves to the partially abortive and 
partially fused terminal segments."* In others, Uiese seven pairs are 
succeeded by five or sis pairs of others, smaller, and which, with Idoihea, 
are connected together by double commissures;''*' but with the genera 
Cymothoa,'^" Aega"^ and Lygidium,"^ are contiguous. With many Iso- 
poda, the peripheric nerves are given off, not only from the ganglia, but 
also from their longitudinal commissures, and the posterior ones are distrib- 
uted to the dorsal regionof the animal.''* 

With the Laemodipoda, the abdominal cord is composed of eight pairs 
of ganglia, of which the first two are situated in the cephalic segment, one 
behind the other, and send off nerves to the organs.of mastication, and t« 
the first pair of feet, — thus corresponding to the result of the ftision of the 
first two thoracic segments with the head. The otiier p^rs are connected 
by very distinct double commissures, which, between the last two pairs, era 
quit* short, thus bringing the last three pairs almost ^together in the third 
terminal segment of the body.'^' 

With the Myriapoda the ganglia of the abdominal cord are very numer- 
oos, and nearly all of the same size. The brain consists, usually, of a 
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distinct right and left half, upon eacli of which is a kind of Gangliort 
opticum, of a size proportionate to that of the deyelopnient of the eyes. 
With the Chilopoda, the abdominal ganglia are widely separated from 
each other, but connected by double commissures which are closely ap- 
prosiniated, and in some eases, ftised together as a ventral cord.'^' With. 
lAtkobius, and Scutigera, there are sixteen pairs of these ganglia ; with 
Scolopendra, twenty-two, and with GeojAiluSf fifty to one hundred and 
fdrfy. Of these ganglia, the first pair, belonging to the two anterior feet, 
which are changed into prehensile or tactile organs, are much the largest. 
The size of the others corresponds, for the moat part, to tho development 
of the. feet. '^ 

Of the Chilognatha, the genua Folydesmtis, the long feet of which are 
widely separated, is allied to the preceding section of Myriapoda. Above 
each two pairs of. feet, the abdominal cord is enlarged into two euccesaive 
ganglia, and the medullary mass between them corresponds to a simple 
longitudinal eommissare.'^' With the other Chilognatha, of which the 
pairs of feet are close together, the longitudinal commissures are wholly 
wanting, so that the ganglia, of a number corresponding to that of the 
pairs of feet, form a moniliform cord ; and in some Julidae, the constric- 
tions of this last are entirely effaced.*^' 

The disposition of the nervous system of lAmulus is remarkable. Its 
principal mass surrounds the mouth like a ring. Prom the anterior por- 
tion of thb, corresponding to a brain, pass off nerves in front, among which 
the two optic nerves are conspicuous for their length ; while ita posterior 
arc, which surrounds the tesophagus, has three transverse commissures sue- 
cesdiug each other. Prom the lateral portions of this ring, pass off six 
pairs of large nerves for as many pairs of prehensile feet. Prom its pos- 
terior border arises a large trunk composed of two bands which extend 
 backwards along the median line of the abdomen, furnishing nei-ves to the- 
fin-like and gill-like appendages, and then separating, terminate in the tail 
in a ganglion from which are given off many filament* to the neighboring; 
parts, and a very long one which enters the caudal spine. '^ 

Of the nervous system of the Phyllopoda, that of the genus Apus is the 
best known. '^' The brain consists of a flattened, quadrilateral body, from 
the superior angles of which arise the optic nerves, while from the posterior 
angles pass off the two long, cesoph^eal commissures. These last, before 
reaching the riioracic ganglia, are connected by a transverse commissure. 
Upon the thoracic succeed numerous abdominal ganglia, those of each pair 
of which, as in the first, are wide apart, but they giadually approximate 
posteriorly, and at last are ^ised into a single mass. 

The two thoracic ganglia, aa well also as the anterior abdominal pairs, 

« QeoplMat. Trrra. Schrift. n. p. 18, Taf. IX., and Ntwport, 

ffi Treulronas, YBrro. Schritt IL p. 81, Xaf. Phil. Trana. 1843, p. 241, PL. XI. fig. 1. The 

Til. bg. 2, i (LUhoblas and GeopkUus) ; Ku- number of |iUM;lia Lncreades <n general wHb Cbs 

torya, In. lAl- p- 15, Tab. II. flff. 2, Tab. III. Hg. indvaae OF the body tagttLier wIUl tJiat of tbe Dum- 

1, a (_Scoiope7t4ra moraifana) f but «Bpea1^1y ber of the Be^iuens aiid feet. 

ffewpart, Philos, Ttana. 1831, p. 403, PI. XVII. » Fan ier Hoeuen, Itechareh. &c. p. 21, Sk 

ag. iS-4S ISBOlofenaTa), aod 1S13, p. 2!I7, PI. XI. III. llg. 2, 3. 

fig. 11-13 Xoeaphilua-). SB This aystan has been dcBcrUied by Gaedt 

a ffeaporl, Ik cic ISIS. p. 252, K. XL flg. (H'ieilsniann's Zool. Uagjaz. I. SUiuk 1, p. 91, Tof; 

e, 10, or Oaen, Lett &a. p. 200, eg. 09. I. Bg, 1% and by Berlhtjld (laia, 1331), p. fiSO, Tii£ 

Glemiris ; see Brandt. In MaUer'i Arch. 1837, on tliia sahi'iK^S we ore indeblad to Zaddach (loo. uil, 
p. 3U, Tat Xn. eg. a. But tlvae gKni;L[a are p, 36. lab. 111.) 
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lb e nn ted { g th by d uU t n commissures, which, poste- 

1 b oon ^1 a 1 fl lly wh llj d appear. The longitudinal 

nmsa a dp dnalkm they are double aud wide 

apa-t nt nt but p t ly aj p nat ud are proportionably short- 
ened, until they tu&e togetliei, and then entirely disappeai-, — the cord 
terminating in a simple moniliform band which ends above tiie last pair of 
feet. The other abdoraiaal seginenta which have no feet, receive their 
nerves from two long cords which arise from the twenty-fourth and twenty- 
fifth abdominal ganglia and accompany the intestinal canal to the last, 
segment of the tail, where they end iu a ganglionic enlargement from, 
which are given off several short filaments, beside a long nerve to the two 
oaudiil bristles. In the other Phyllopoda, the nervous Eystem is observed 
with difficulty, probably from its tenuity; and, as yet, only a single flat- 
tened cephalic ganglion has been found. '^ With tiie very email Lopijjvo- 
poda, these difficulties are even greater, for here there has been obsei-ved a, 
multi-eonstrioted, nervous mass, situated in front of the ossophagus, which 
may be regarded as a cerebral ganglion, since it sends off, in front, several, 
filaments t« the tactile and ocular organs ; and behind, two coi'ds which 
surround the ossophagus, and join, perhaps, in an abdominal ganglion.'^ 

Among the Siphonostoma, with Argidus, as with the Lophyropoda, 
the nervous centre is reduced to a cerebral mass situated above the pro- 
bosais, — and composed of three ganglia arranged triangularly.'™' With 
the other parasitic Onistacea, of which the head and organs of sense have 
gradually disappeared, the cerebral ganglion always beoonies eorrespond- 
ingiy less apparent, while the abdominal cord is the more distinct. This 
is so with the genus Chondracanthis, which has a cerebral ganglion, and ia 
the few segments of the body several widely separated (laterally) ganglia 
coi et, ed to^ h by n^ dma d able commissures.™ With IHcfie- 

f Br PI m a, it. p. 89,T»I). n, lis. 11. 1, 3,3), bjSWOKS oo=- 

B, a. idt. p. BM, PI. XSIX. &s. 6, li. &. e. fPaplmia))r 



nte SO Jtathii, Nov, Act Nat Our. XX. p. 126, 

• 1, ote t [ 5 ala, note 29.] The t«ent reBearcheB ot 

p. 2 M Qd n. p. 328) have e^jiHnded our Jjflowlei^ of the 

Brrmc&ljtua of Lh^ Phyllopoda, Ihe oervoua Bjsterc dstvoub HjBteni Vfitb theae iD^rer Grustaa?^ In 

Ea well developed. This sysCam Hems, fijr tlia raDst Arg-ulaSt this observer found Ihe central uott- 

part, to have eseaped the obBervatioii of tDrhier in- odb Bysteu Co consist Df a cereliral portion and a 

TeB^atora trfoa voat of maDlptila^aa ^ Leydlff vaifvui cord. The ftrat, or bL-run, la compcsed of 

iias aeserilKd it wltli detail, and divides it, as two parts— one aiitevior and olub-ahaped, the 
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the hniin arise the optic nerves, and behind these, 
two pairs of aerVea [or Uie snlannaB ; of the ven- 
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lestium, the cerebral ganglion is entirely wanting, but, in its stead, there is 
a conspicuous thoracic ganglion under the cesoph;igus, from which passes off 
an equal number of nerves in fi'ont and behind, and which is succeeded, 
posteriorly, by a large nervous trunk as the abdominal cord. I'his cord 
has ganglionic enlargements in the three anterior abdominal segments, and 
finally divides into two branches which extend to the very extremity of the 
tail.*^" With Achiheres, and Petdculus, the oervous centres consist only 
of two truuks lying on the lower suriace of tke abdomen, each side of the 
intestinal canal. ''^ 

With, the Cirripedia, which are headlras, the nervous centre consists of 
two parallel abdoniinal ti'unks, which, in their course, form six to seven 
ganglionic enlargements from which pass off, laterally, nerves to the cirri. 
The two anterior ganglia are connected by a nerve which stretches arcu- 
ately over the (esophagus, and sends filaments to the organs of mastioa ' 
BO that a brain proper is wanting. The last two pairs of ganglia 
!, which sends nerves to the cirri, and two 



; into the long tail.'^ 



§273. 



The Vegetative nervous system is distinctly developed witii many Oras- 
taoea. It oonaats of a single or of a double f^planchnic nerve. 

With the Decapoda, and Squillina, a single splanchnic nerve arises from 
the posterior border of the brain, — passes over the stomach, at the same 
time enlarging into one or two ganglia, distributes its branches to the walls 
of this organ, and, finally, enters the liver right and left. 

This nerve is reinforced by two filaments, which, conjointly with the 
nerves of the masticatory organs, are given off from the ganglionic enlarge- 
ments of the two oesophageal commissures, and, before entering the 
splanchnic nerve, send off filaments directly to the hiterai walls of the 
stomach.''' 

With the Oniscidae, there are two splanchnic neives On each ^ile of 
the small stomach are two ganglia which connect with thp brain by a shoit 
filament, and send off, posteriorly, small bianthe to the walls ot the <:tom- 
ach.'=' 

With the Myriapo(5a, there are aKo tyo "^i tem5 ol siliuchnie nctvts 
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The single stomato-gastrie system consists of two short trunks which 
extend from the brain in front, send several small filaments to the parfs of 
the moulh, and finally pass in front of the brain, — ending in a small gan- 
glion. From this last, arises a single nerve, which passes under the brain 
and extends along the tesophagus to the stomaeh, being, in its course, 
eometimes enlarged like a ganglion. The double pplanchnic system, on the 
other hand, is composed of a double row of ganglia accompanying the 
cesophagua, and connected, partly by the posterior border of the brain and 
the single nerve, and partly by nervous branches. The filaments given off 
from these ganglia are distributed not only to the tesophagus, but also to 
the salivary glands.'" 

In the genua Limtdus, there is observed, as a single splanchnic nerve, 
only one nerve, having a ganglion and situated on theheart;'^' while, with 
Apus, the splanchnio nervous system is highly developed. The two 
oesophageal commissures furnish, as with the Decapoda, two nerves which, 
shortly after their origin, are connected by a transverse commissure. On 
the cesophagus, they are blended into a single nerve, and send to this canal 
numerous filaments.''" With the other interior Crustacea, no splanchnic 
nerves have as yet bee 



CHAPTER IV. 



ORaANs OF s 



§274. 

The sense of Touch is highly developed with Crustacea. Its seat is in 
the multi-articulate antennae, situated on the head, or cephalic extremity, 
■which always contain large nerves arising directly from the brain. Often, 
the masticatory organahave one orsevera! pairs of tactile appendages; and, 
not unfrcquently, several pairs of the feet neighboring the mouth, are 
changed into tentacular, tactile organs, which play an important part in the 
choice and prehcusion of food,"' 



As Olfactory organs, with the Crustacea, may undoubtedly be regarded 
the two shallow exeavations which, with the Macrura, and with Fagurus, 
are situated in the basal joint of the two median antennae. Each of these 
cavities oommunioates, externally, by a fissare-like opening, placed on the 
tipper surGioe of the joint, and usually fringed with fine bristles. Inter- 
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Dally, these organs are lined by a soft membrane, which 
arising from the brain in common with the internal antennal ner' 



§ 276. 

Organs of Hearing, with the Crustacea, hare as yet been observed only 
with the Decapoda,'"' With these Crustacea, there ia a hollow conical pro- 
cess, perforated at its obtuse apex, on the lower surface of the faasa! joint of 
the esternal antennae. Its opening is always closed by a kind of Tympa- 
nitic membrane, in the centre of which there is usually a fissure.'^ Behind 
this oonioai process, and in the cephalothoras, there is a large, thin-ivalled 
Bao, filled with a clear liquid; this is prolonged by a kind of nBi)k into tha 
process, and has, undoubtedly, the function of a Labyrinlkits,'^ for, a 
special nerve, arising from ttie lateral parts of the brain, in common with 
the extenial antennal nerve, is spread upon its walls.'*' 

The base of this labyrinth is in eonneotion with a singular glandular 
organ ot a usually greenish coloi but whose nature is yet undetermined.''^ 



'Ilnd^B ore obliquely trunaatol, biA 



1 Although special auditiva orgaiii hare not yot t&smrUl,ruaiJd,]i;lltterlii^badjvLlch,nl1:hL«uc^rt 

been ubierved witFi the othor CrualBCea, sit It 13 flltuated at Iha base Df bhfl lal«raal oaCeuDBO, la 

caoiLDC lj« d^kleil thab thay ^re «en^Le to aouELdfl. &n fi.uditlve orgoji,* 

At leoBt, the DhserratlDnB of CaUlitreajti (OfcJop. 3 VooDsrlj, the attentdon had beeo called only to- 
ut Aust. I. p. ess) 3bair thai the Clrrlpedla haye the portion of Ihls iBhyrlnth nhleh la oonceakd in 
a very aeuto aaase of how±L^, for th^ appear Uw audlU^e cfLlnder {Sjjarsa. loc dt. Tab. IV.. 
cognlzanli of Oie BUi;ble3t sound, and quiekly cjine flg. S, Bud fFeier, lea. i^. M. I. Sg. 'i). It 13. 

a This ojlindrioal protuberanoe, with Ba Ijiu. anditlTB rasiole bdonga to a vei-j large aihiiulla sit- 

paultlD mecnbroae, la eaallj soeu In the basilar ar- nat^ at lEs baee i see Brattdtj Medlz. i/xA. II, p. 

Bole ffloDEiooed, with Botaaraa, Aitacut, Jte- al, Taf. XL fig. 13, a. a., and iVc«iUDler, Aostom. 

^rapa, FitUnarai, and other Macrura i — «« Uat^rauoh. liber den Vluaslireba, la the VerhE.Qdl. 

aqoiUl. p. S, 108, Sib, I, ig. 1, No. 1, and Mitni" 

Jldwords, Uiat. Nat. d. Oruat. Fl. X.11- fig. 13, o, . . , 

^(Aataeusy This protuberance la loi^aud cylln- Heawjfier, 1 

drlaal with Paguriu atriatuBj and Homoia Cw PL IX. Og. lli, «. a. 

vitri. 5 Thia glaudulBj: body ^hlob appeara to ba prea- 

With the Ualina, trhcBa antennal articles ara eat vlUi the Brachynm alao, la sltual^l, nitb th? 

large and ImmoTable, the aaditlve orgajia arq Aatadna, behind the baae at the extiroal aiitunnae^ 

BllghtEy protuberant, and altoated uear the mouth, coacealed. In ttie lower portion at tlie shell, and 

See Savignu, DeAorlp. de I'itgypU, loc dt. ¥L ODTered,inpart,bythe membranous labjrlnlh ;se& 

VI. fig. Ls and 6.'- a. e. {Mata and StaiBrksn- Baeiel, loc. cit. p. S22, Xab. LVIU. &e. 9, 0.) 

cAut), and JUifns fduisrds, iDc. (dt. L p. ses. eL Suckavi, laa. oIL p. bB, Taf. IX.flg. 2, a.; Brandt 

UL He. a, e. PL XV. flg. 2, 10, 10 iMiaa, Mith- Medk. ZooL p. W, Tal XL flg. 8, k. (Attfsuij, 

rnar, iCHDyipB, and canvosoia). JWftoe Edwards, HM. Mat. d. CniaL PI. XII. 

With SQuUarus lat^, trhoee aDl«nnae tu^ rerr Bg. 9, a, 10, g. (Aalacue and JUala}. ireaagler 

large and Used at thet base, the lavfo but flat has ^ven the green glanda of the eraw-flab a ape. 

anoitive cylinders are very abort and near together dal cjounLu^^n (loo. cit.^ He finiud tliat they 

on tiK borders of l^e ojouth {Sanigny loc, olt. Fl. oonslEted of an intesUndid Lube oomnninkAliPg 

* [§ 376, note 2.] Xbeorgiuiofhearlagini^cu- andltbiy appmnlus iu Uie Uolluaca. See aisa 

ClfiiT first noticed by Soulej/el, has BinM boon Schniller (IVitgniima's Arch. 1340, p. BOS) npon 

301) who appears to have olearly made out the Darwin, loc. cll. Ohripedla, p. 03 Xo. 
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§277. 

The sense of Sight is present quite univeraally willi Orustacoa.'^ 

The Girripedia, tie Penelliha, and tlie Lernaeodea, alone, are without it; 
and even here tiis defiaiency occurs only during the last phases of their re- 
ti'oerademetamorphoBisiWheu these animals remain fixed to foreign bodies.''' 

There is, moreover, in the other orders, here and there a genus which 
contains blind individuals. Such ia the case with the females of certain 
parasitic Isopoda,® and with some subterranean Myriapoda,'^* 

The eyes of Crustacea present very various grades of development. The 
lowest of these ia seen in the so-oalled Simple-eyes. With these, there is 
observed a oonves; cornea, and, behind it, a round, light-refracting body. 
This lens is surrounded by a layer of black, brown, red, or blue pigment, 
which, at ita most ooovei point, is perforated by an optic nerve. The 
young individuals of the Girripedia, the Penellina, and the Lernaeodea, have 
&n eye of this kind in the middle of their forehead, but which gradually dis- 
appears ia the course of their metamorphosis.'*' Certain Ergasilina, as 
likewise the Lophyropoda and Phyllopoda, have, also, at their escape from 
the egg, a simple eye, which, with the ErgaejUna, and certain Iiophyropoda, 

ou. comiara am '*■ » J ™ Sm M^s!^ '°"°' ' ° ^™ ' 

organs, 1 For the eyes of Cmat&cea, see "eapedaJly J. 
live or- Muiler, Znr verifteich. FJ^Lol. d. aeaEcblamneB, 

..._L__'._. ., ■--iriog! It is 1829, p. 38, BDil In TiedBmann'i Zeitach. t Hiya^ 

I oMIltea are M. tv. p. BT. 

aoh as a Cd 3 Tlie Ultilt Oicripeaia, DoliriChitamHiig the ali- 

uuni If mjiiiiii, ai, LiiD tuiuiiim.c ui »meh |3 sxteud- KutX ot efoB, art my eenaltlie to Hghc This X 

ed a t^paitlda m^obEHne and >.□ audltira Toi- hava observed wLtdi [iKllvidualB of Bcdanttt paeil^ 

cla, Dpoa i^hlch li spnad a nerve ius, vbiOh I bad aapbve Bereral wcfifaa Bk Dhjizi? 

The Tlew Dt Freti (He Hindis Anat. p IS), IbeBB animejB, whea undiBtiubed. eeae out cf thele 

ing, mth Till I I 1 -Hi 1 I h t'lr -I Hi - I i la lightning inM thH 

hBdoesnotii III I ill ''•IIIU8, Blaniulm, 



33 palpi, Irat which, upon mora oarefnL eaimma- 1 u. J«ture9, Sa, p. Ifll, 

eoii,irLlunaouli<eaiylie (Ouiuilobe, soniG anditlye, fio S , oi Ei nt new Fhilm. Jour. 



tbe orgs™ of the oauSal .alves of itfy.te, ae 




or The reamn whj Burmeiiler (B^lt. 


proper Budioiry organs i bnt, aside from the wa 




B, Tat. I. fig. a) could perceive no eye 


80«jaaed otoHMa which, oontraiT M an analoar 
«e ptoTided with awAifatka, Mie mri.«0ieB8 ol' 


wltbthc. 


ronng of Lejoa, ia. aa he htoself has re- 


mitked. 


beeanse thej hid been effaced by the 






in which tiie specimeDS esamioel hajl 


these aulhoia have been unable Co pei-oelve bbj 


longbeBL 


, preserved. 

lach from an ophltaahnii: ganglion. These 




pr^. 


Uidn CPtoceed. Aad. Sc, PhU. IV. 1848, No. 1) dls- 


ganglia e 


IS ^tuated on two nervous earSe which 


eorered them with Bbjokiu. and this dlBcorei? hag 




the anpra tf sophage^ ganglia En. 


led to Uie coDfldent And auccessfnl search of them 


U52 




in other genera. Wtlh Lepai, aceoraing Id Dar- 




ustacea IB the Auacas peilucldiu lelk. 


tWn (Menogmph, &c., luc. oil. p. 49), there Eire two 




MammcUi Cave, Kentucky. — Ed. 
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a visual organ during the whole life ;"" while, with other Lophy- 
ropoda, acid witii the Phyllopoda, it either entirely disappears,''' or remain* 
in a oondition apparently I'udimentary, by the side of the other eyes, which 
are subsequently formed.'^ With certain Ergasilina,"^ and some Lophy- 
ropoda,'^ with the Oaligina,'"' and the males of some parasitic Isopoda,"^ . 
there are two permanent eyes, right and left, on the vertex of the head. 
Tbe Poecilopoda, also, have, beside their eompound eyes, two simple ones, 
contiguous on the middle of the forehead.™ These simple eyes are also some- 
times the more numerous, and are then situated on each side of the head, 
in fom-R, sixes or eights, in a single or double row, constituting the Oouli 
jmafj, as is observed with some Myriapoda; '■^*' or they are collected in a 
thick group of twenty to forty, constituting the Oculi gregafi, as is the casfr 
with, other Myriapoda, and with the Isopoda.'"' Each of these eyes has a 
separate branch of tht, optic neive, this neive therefoie divides eia many 
times as there are eye"* 

Another form of ejes which is pretty common among Ciostacei 1 ut 
which his maiy modiiications ha^ mo^-ned thp mme ot Gonipouod Un 
facetei Eyes 

These orgtna are composed of a common coined covering numeious 
simple eyes closely '*et against each othei They lie found in their sim 
pjest foim with the Oirripedia at a leitain epoch of development with 
the Arguhna the Liemodipodj, ■ind certain Lophjropodi Pbyllopod% 
and AmphipoJa Heie directly undei the cornea aie a greater oi lets 

So. Nat. XXII. lS3n, p, 3S3). Wilh Eradne, 
^e 1b found at tbe Bama plAC&, behind the Large- 

jTtSj &□. eye, a cltculru: mu^e, which alao, perhaps, la for 

r With LimTtadta, and tsawrot tt !e replaced by the atlachment oE the ODimal.* 

a oompound eye ; iee July, Ann. d. 6c. Nat. XVII. e NicQliae IRiUhkd, Sm. Act. Nat Cur. XX. p. 

B ShiB ia'so nlth the adult IndivlduBls ot Jpua "iHerailla, PeiwdiMHi, fce. CP*i(^, hi B'it^ 

and the Braiichlopoda, where the simple erabrj-oido monn'. iroh. MM, I. p. 128, TaL ft. fig. BjlS, 

eje pennaa m a,n s4iiiphied eandiUini betTeen the or MU«t EHoarOt, Blat d. Omet. PL XXXVlL). 

two fcoeted ejea : see Scftafl>r, Der krehsarUpB H Pimdarai, CaSgns, TreSfttj, Dintmalvra, 

Kie(Snfii38,Ta(. ILfig. Ic., ana Tof. V, %. 3-5] be. (Mibu Xiwinta, HiM. i. Orust. PI. 

also, Zoildach, loc cit. p. 48, Tab. II. &g. IS-Si, 0. XJOtVin., sad Krsger, In Hie Naturhist. Tidskr. 

and Tab. ft. (4f «»); Premit, to Jari«e'i Hist, t, w hi the lals, 18+1, p. IBS, Taf. I.), 

d. Uonooles, PL XJL-SXI. (C*i>K!M*oftis), and 12 Phrymui and Beptfrut (Batkki, Hot. Act. 

Jofil, loo. dt. xm. PL TIL (JrtBirfn). Tba Mat. Cur. XX. p. 44, Tab. L fig. 13, In Tah. n. flg- 

blaok spot obserral fiMntof the compouid eye, S, Biid,])eBop7roEt NEreide,Tab. Lfig. 2). 

with LjlHceui, and oerram epeoia ot Qi^Ania, IB USee ^on der //oeiien, EeoherobeB, &0., 23, 

Msller, BnlnmBtr. Tab. IX.-XL, and Jnrine, M tVltli Platg-alas, there are, on esoh side, Bii 

entsry eye, iliould tour, while wilh Glometia, there are eisht, which 



certain Ifhyllopofla and Lophjropoda. With Apia, B, ialao Kutorga, loo. dt. p. 17, Tab. UL fig, J, 

this organ contains a uuolens, divided Into tout 4 (Scotopendra), and Braadl, Media. ZooL H. 

parts IScksSer, loo. dt. Tat. H. fig. 1, b., or Zai- p. 3B, Tat. XV. Sg. IS (Otomsria). 
dach, loo. dt p, 48, Tat IL Eg. JO. P., 36). 11 TTBiiTanni, Venntaeh. Sohrlfl. H. p. S2, 

The ve^cdlifboo body which, with lAmaaita, Tirf. vn. Hg. 1 (tUAoMm) and Midler, ia Maci- 

=tw.i..hm. f-nm iho tnn.r BurfMc ot Iho hcad, be- ePf Arch. 1829, p. 43 <Ja/u«) ; see also Trtirf- 

torohead IBrimgntart, raniis loe. clt I, p. 84, Tat. IX. to B4 iPorceUio), 



(Bee Una. 


83, PI. XIU. flg. 6), 

's^enb.ii.p.iaa" 


Uolbrtign' bodies; 
orFJri«sM,Bim. 


•(5 3T 


7, notes.! 


■VaVaATt 


misaDdBroncfti- 


p«., Leyiig (Ico, dt. SieiQ. 
Zdkich. in. p. 296) hae feond 
oped eya. In suadure the; 

these SDimals, and reganled as 


(d and KsUikcr'a 
very hlghlj-devel- 

iiid on the' head of 
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imijiber of round, pyriforra, or cuneiform lensef, the pointed posterior 
extremity of which is surrounded bj a pigment matter of usually a deep 
brown or black color, while the rounded antei'ior extremity is always 
widely protuberant. The optic nerve, before reaching this pigment, divides 
into as many bninches aa there are lenses. 

With Argulus,"'^ Cyamus,'-''^ and with the Am phi poda,'"* there are always 
two considerably flattened eyes ; while with Dajihaia-, Lynceus, Folypkemus, 
EeadTie,''^^ (theLophyi:opoda)and also with the young bivalve Cirtipedia,'™ 
there is, on the (,ther hand, only a single ocular bulb, ephevoiilal, and the result 
of the fusion o' 'yea; it receives, therefore, the two optic nerves which are 
aepai'iiledfromeacii i, !ier byihe median line of the body. With lAmiiadia, 
and Artemia., of l.lie Phyllopoda, this fusion is less cora|jlete, for, upon close 
esamination, the line of separation may be seen. ^''* With many DaphnioTdae, 
this Cyclopean eye has several muscles, corresponding to the recti muscles of 
the Vertcbftita, which give the eyea movement of rotation about its centre.'^ 

With some' Oru^^ivicua belonging to the ordei's Amphipoda, Phyllopoda, 
and Poecilopoda, tJ'ij .^timpound eyea are so modified, tli at, beneath the 
cornea which is simple, there is another comea that is faceted. Each of 
these facets consists of a depression, in which fits the tinincated extremity 
of an oblong, conical lens; and the opposite extremity of this lens is sur- 
rounded by pigments, and connected v^ith a filament of the optic nerve. '^ 

A second modification of these compound eyes is also obseived with some 
Amphipoda and Phyllopoda. Here, tbe cornea is likewise double, but be- 
tween the faceted one and the conical lenses, are interposed peculiar lenses 
of an oval form.*^' 

The third form of eyes observed with Crustacea has received the name 
of Compound Faceted Eyes. These are found in the genus Scutigera, 
and in the higher groups of Crustacea, namely: the Stomapoda, and 
Decapoda, with which the eyes are situated at the extremity of two peduncles, 
or, what is more rare, at a point below their extremity."'*' These peduncles 
are movably inserted on the anterior border of the ceplialothorax, and are 

30 Jurtne, loo. dt p. Ma, PL XXVI. fig. 13, loo, dt. p, J7, PI. IX. as- 3, i i aiid Burmeiafer, 
and MMUer^i^ Ticiemann'. ZeltscH. f, Eliysbl. B«itv. p. n, TaC. 1. ng. 3-5. 
IV. p. 97, Tut. YI. fig- 6, 6 {Argalm folia- "! S=e Brongnian. loc, dL p, S6, PI. XIIL fig. 

"^Rautielie Vauiimt, loo, dl. p. 242, PI. flg.a, ei. Vlll.iis. 2t. -X i,Isam'ii)^ In'thialuat- 

TIII. fig. 6. meoUooeil CnialaceEm the eyfB cnuaio ovoid lenses. 

'SMnUey, \aMeckep! Aroh. loo. (dc. p. 6Y,Tar. ajjieiinio and ftadiie j «bb Jurtna nod La- 
in, ti. 19, II (Oammarus). vin, loo. clt. 

laTheleDBiaarepjTlfjmwithD^SnznfSWoiw, "STliia mofliacatioo is Bsind wHIi AmpMtUoe, 

Fotgphrmua W Kvaine (jarin'e, UleC. d. ilnn- d. CrJat. I. p. IM ; ZdddocA, loe. olt p. 48, Tiih. 
oclM, t-LXV. Be. 1-3, Bud J.aiji«n, loc dC. p. 148, XL fig. lS-24, sod Tan deriTDeuen.lou.clt. [^23, 
B, Vj). Tut in. Ilg. a, A. B. 

philiotuLtramlly, aii'eQIlyiufrantoftbEinonUi.dnr. Thu looMS of (hit iMl-piaotiDiiefl Phjllnpod are 
lii£ the period when tbeae HnimEila txe onutajoed BlCuBiCed Id tiie cnp-lUie caiities of the aoues, so that 
lietireen two Eliells, and sirlm Ilka aC^iris. It this lilrid of i^ea vMch, nwreoier, ate pedunculated, 

that of /iBpAnta | see Tkaatp'oa, ZonL Kesuarcli. ^ With Boine ipeoies oT Ocupoda. 

dig Ooc. olt. SUbold and KeUlter't Z^taoh. It. ed by Burmeittnr, Lrydig <loc, clt. Siebold nnd 
neJarine has desci'ibed. — Ed. veiifj vVii Brancldpus stagnalii ~ lili. 
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S28 THE CllUSTACEA. ^ 218. 

Msnally eonoealed in special fosaae. The tetragonal or iiexagonal fiicets of 
tie cornea are always very numerous ; '^' — behind each of (hem, is a con- 
ical, or prismatic lens, the round extremity of which is fitted into a trans- 
parent conical fossa, corresponding to a vitreous body; while the conical 
■extremity of these bodies is received into a kind of calyx, formed by the 
filaments of the optic nerve. Each of these filaments, together with ita 
lOalys, is surrounded by pigment matter in a sheath-like manner."^' * 



CHAPTER V. 



§278. 

The opening of the digestive apparatus with the Crustacea is usually 
situated directly in front of the first pair of feet, which, as foot-jaws, grasp- 
ing or prehensile organs, are used for the .seizing, the tasting, and the 
hearing to the mouth of food."' With many species, there are, as auxil- 
iary drgans for this purpose, the oar-like, the post-abdominal, and branchial 
feet, the movements of which not only produce currents of water necessary 
for rrapiration, bat also direct towards the mouth a great quantity of nutii- 
tive matter.'^ 

The mouth is generally situated underneath and somewhat removed fi'ora 
the anterior border of tlie head. It is covered with a soft upper lip, 

BlpEiLly uieLv long, posterior. 



man, i'asifhaea, and Pettmui j bempjnia wlUi 


oirrus-lUte fcrt, >rUeh Ihey uni^l a 


B=eMi&isiHH™-<is,HM.d8CniM.I.p.in, M. 




water. Lm^Dg thffle niovemenls, the 


of anterloT and shorter fSet sdae, nit 




flre3»,thepmMesoffbod horne ajai 


Augen, Jio,, p. T. flff. S, 0. 


thenirraot. Often the oar-Uke feet wl( 


^»'iu,il.D.(aLp.ia,ag.s,4i «e id» suok- 

OBI, loo. oit. Taf. X. fig. 19, 36 ; SocmmeHng, Ba 


nloWae Seoome aJrW to this act, aod s 


gether bj particlM of tUoS which haye 


from the mouth. Sut> these finals t 


£di«ords,HlBttl. Cruat.Pl.Xir.fljj. a (Jjteus). 
1 See afio«, 4263. 




and comhius out the nar-Uke feel, whlc 


i These bcB maj lie diBtmctly seen nith tha 


selves .dialed aDdb.istled. 


' [5m,eQrt.] There Is mother (Mm of eye 


of UiegreaMstbreaath^fthebodyln 






Vm) ™lai CorscaBuI aod S^p*irina,anaot ao 


aaell othop, being »9panitM by a loi^ 






" A p^ of simple eyes, conBlBtlnK of ao foleroal 


but the toer (a conoldeo-Bpherlcal, o 



prohita leus, situated at the extremely of a Termi- The texture is flrm, and vbea diS3e<l«d it breaks 
form mass of pgnieiit, and of a. targe, oblate, leus- or cuts like a crjstAlUue lera. The true lens is 
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beneath wLioh is a pair of strong upper jaws (Mandibulae), wliicli move 
laterally by means of large muscles arising from the internal surface of the 
cephalic and dorsal parts of the skeleton ; the internal border of these 
jaws is hard and often denticulated. With the higher Crustacea, these 
mandibles have a tactile organ (Palfais).'^ Behind these mandibles are 
two pairs of lower jaws [Maxillae), which are weaker, softer, and deficient in 
palpi. They ore composed of several piedes, except with the Myriapoda, 
where they are fused into a kind of lower lip. Between the two mandi- 
bles and the first pair of maxillae, there is a soft, tongue-shaped, and some- 
times bifid process, which, also, may be regarded as an under-lip.* 

With many of the lower Crustacea, the parts about the mouth are vari- 
ously modifi.ecl, whereby they lose their peouliaritiea as masticatory organs. 
Thus with the Poeoilopoda, the mouth'is simple, in fund ibuli form, and jaw- 
leas, — the mandibles and maxillae being changed into cheliform legs.*^' 

With the parasitic Crustacea, the organs of the moulh are changed into 
parts for Suction. The two lips are prolonged into a kind of proboscis, 
and the masticatory organs become more and more indistinct and finally 
■disappear entirely. This is best observed with the Caligina where the 
mouth has the form of a beak pointing backwards, and the upper and lower 
lips are joined together forming a long tube which contains the two very 
long, homy, denticulated mandibles, while at its base are two palpifoi-m, 
rudimentary maxillae,'^ With Arguhis, the oral parts form a suctorial 
apparatus even more complete. This is a very long proboscis, pointing 
forwards, and out of which the two mandibles project in the form of two 
email pointed stylets, while the maxillae are entirely wanting;'" With the 
Lernaeodea, and Penellina, on the other hand, the proboscis is short, and 
contains two short mandibles, which are denticulated and hooked ; and on 
ita outside are two palpiform, rudimentary maxillae."' But the oral parts 
are most abortive with the Ergasilina and Bopyrina, Here, the upper and 
under lips are blended together into a short proboscis without mandibles, 

B with the IlMapoaa, Btomapoda, AmphipoaB, E See Fan der HoevBK, loo. elt. p. 18, PI. n. flg. 
mese palpJ eidBt onlj In a Terj nidimGnlarj- oon- O Milne Edniarde, Bur I'nrgunisMiiin de la 

For the parts of fl» mouUj of Oroalacea, see Uie i ^lly Burmeixter^ iu the Nor. Aob. jj^. Gor- 

deaoripaonB and flgarca oonlained. in the norta of 3CVn. p. 3T8, Tab. XXni.-XXV. 

Smigny, Milne Eiaarda, ud Erielum :iklao T Jurins.lw. cit. p. UO, FLXXYE. 6g. M, 

iii6 vHnouB iDoiiDfrapblo voAe tipaa the Dena- Iflj Fbg-r, loo. i^ p. Y, ^- &.* 

pada, IsopodL UjrJapoda, PbrUojrudai Lophji'o- aiTorimmin, Wcrtgr. Beltr. loo. i^L Taf. T,- 

TVeit^onuff, ZaddanA, Jurine, Loving Bunneit- Bratichieila, cluiTtdraoanlhus, Tracheitastet, 
ter, Martin St- Anfcif &c. ajid SasanisCBsi 1 also Bia-meijter, lot cLE. p. 

4, AiCaeui, Palaenum, PaHntmis, SquiUa. 310, Tab. XXIV. A. (LemaeoBcra). 

* [ J 31S, note T.] AccordLng to Sana, the pro- Slg. 2. b,). This <3st-meationed antlior thiol:! that 

bmois here ntentloui^ Is simply a splcula without tbe aplcula Id queaUon is a poison weapon -j a view 

fluy mrmOi-opeuiQg m: mvidibulftt: appeodae^a ^ wlilch ^s rendewd prDbHjjLefroio thefaot Uiat Ithaa 

the true raaath la posterEoi- tfl tills and has a t*unk- slaoda oounect^ with it, aa in tin e^Dg« of hi- 

fOrm, with the buccal orifice on the uoder anrfoee, sects, ^hioh ^laiidB have hitJievto heen considered 

aa ia some genera of the Call^idea, and prfirided BaUvary ; but Ihey do not open into the mouth lilie 

wlfli r^uhir mandibles ; see Amec. Jour, of Sc oniinajy saliyar/ glands. Moreoset, Leydig 

16SY, XXSI. p. 399, also Kep. on Croat, kjc cit. quotes Uie obBervaUon of Jurine UiM tadpoles 

p. 1^22. TlriB hBB ^nca been Yerlded by Vogt pierced by this orgait of ^rffl^Ufi, secDlod pclsODCd 

(Beluga, &c.. p. 7), and by Leydig (loo. cit. Sie- and Hwn died En. 

28* ' ' ' 
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and the palpiform niiixillae, with oiilj a few exocutioiis arc ivLoll}- want- 

§ 279. 

The Intestinal Canal with nearly all the Crustacea, trarerses tlie body 
without coaTolutions on the median line,''' and the anuB is situated at the 
exti'emity of the tail.'® Its walls are composed of three to four different 
layei-s, of which the outer, answering to a peritoneal envelope, consists of a. 
dense fibrous membrane. 

The internal layer oonsi&ts of a structureless, transparent epithelium, 
always non-ciliated. In the anterior portion of the intestine, which is 
often dilated into a Icind of stomach, as also in the rectum, this epithelium 
is quite dense and is directly cootijiuous with the extei'nal skin, and like 
it also, contains ohitine ; it is moreover, cast off, at the moulting, with 
the sltin to which it remains attached, partly by the mouth, and partly by 
tlifi anus.^' Bet een th's eiitheliumand the peritoneal cuvelope, there is 
mlo-yeaicul n u u y u nded by smooth, simple, and in- 
id, musculo fib 

With the high us ac a h d gestive canal consists always of 

a vci-y short ossoph gu m h an testine and rectum. With the 

lower Crustacea, s n y ub f the same calibre throughout, 

except near the anu wh mm constricted by the accession of 

a muscular layer. W ith the biphonostoma,* and many of the Lophyro- 
poda and Phyllopoda, it is straight throughout ; "> but with the Daph- 

1)Jfrm(mofln,loo.dt,T8f,I.-in.(Ln7Bp™j-f™o Arcb. 133T, p. a211,Taf. xn. fig. 2); wl* Lm- 
»Di Ereatilu^iiRalhlii, Do Bopyro St p. 1, cami, U has ods or tm spiral Im™ (JHuUsr, Bn- 
Tal>. I. and Nw. Act. Nat. Oar. XX. p. 42, lOS, tomtalr. Tab. IX. X,, aqd Jiaine, Hiat. d. Mono- 
Dab. II. V. (mcethal sni Flirfxiiai , alait cl» PL XV. XVL}. 
iTrouer, Iai«,lS4J.,p.313,Taf.V.flg. Y-o-Cffjco- II Tbe Oirlpcdla torn an enapKoo to Ibis role J 

kind of bsak Hnri'inindea b; nunuiraiu mDvabla as.1,t:.,aa& Marlia St. Ange, loo. siC. I^L n, Sg. 

proffiBBea. nf irhlch one p^r uT dmulcnlated atylets 1, 5, so., b. 

aawKaled in a fQlil Df the proboscis cumapondB per- u Bee Schmidt, Zur Terglelch. PhyaloL p. 30. 

haps to uiHiidlLjma, while ajiotber pab- may par- 4 For tba Btrai^ iDt«flUi:Le of the PeuelllDap 

baps be reg;LnLed as maxlllH&i use RathkS Nor. Lemaeoden, and Brg^ilina, bbb IfordmanH,loa. 

Aol. Nat. Onr. XIX. p. 138, Tab. XVn, Bg. 12- oit. Tal. L-X., also Burmeiatee, Nov, Aot. Nat. 

14, and Milne Maioardl, HiaL A. Crust. PL Cur. XTII, p. 311, Tab. XXIV. A. fig. 1. (Lei- 

XXXIX, fig. 4, B-0. M Cyclop, of Anat. loo. oit. naeoetraji aatMti, Ibid. XIX. p, ISB, Tab, 

p. n3, flK.4ia-llB. XTn. &g. 2 (DioAsleihum); Jurini Hist. d. 

I airrmnrii aiid Lgtuieuii fbrin here an eioep- Monod, K. I.-VII. (CucliVi and Cyeto/isina) ,- 

«on. wab the flrat, the InKsltoe baa one cnrtc in Premst, Ibid. PL XX.-XXIL (ClU'iicfphalits) j 

front and another beliud (ilrandt, in JUiiUer's Join, loo. dt. PL TIL VIII, {Arlemia). 1 

• [ ^ 2;B,] The alimentary oanal of the CaU- Iter's Zeita 

eoiistricllous, sM a rectum provided wiUi power- dsous, botsIi^ as a Euppott fct thia oi^n ; 3. A . 
fal muBcleB, The iBEophaj^s has a valve at its Cellular ) and lasUy 4, A Homogeneous, nbloh s,p- 
entianoe Into the Btoamcb, and tlierehj regai^iia- pears to be merely a conlinoation in words of the 

S, fig. 2). oomposbig its musculttt tunic, are spindle-riiapeii, 

giving this tisane here a sirncturs quile peculiar, 

Jie Btruo- and nnlike anything found elsewhere ; see loo. tdt. 



with Its 


htetJogy, Leydig (lo 
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He digestive canal of J 
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see Uym? (ioc ell, I 
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THE CUUSTAOBA. 



)iil 



nioWae, and Apoiiidae, on the contrary, its anterior estremity nioupta 
towards the dorsal surface of the head, and tJien curyes backwards to tha 
mouth.'*' 

With theother Crustacea, there is, more or less distant froi 
a stomach, formed by a pyloric constriction of the intestine. This bI 
is small with the Cirripedia, Laemodipoda, laopoda, and Amphipoda ; "" 
but is pretty long with, the Myriapoda.''* In'raany of the Isopoda and 
Laemodipoda, the stomachic epithelium has stiff cilia, or presents a carti- 
laginous, or horny aspect, thiia constituting a stomachic support and dental 
apparatus,® which is also observed in the somewhat larger stomach of the 
Poecilopoda and Stomapoda.®* But this structure of the stomach is most 
prominent with the Deeapoda. Remarkable for ite size and form, it con- 
sists of two portions; one, anterior, Tesiuuliform, communicating with the 
(esophagus, the other pyloric, pyramidal, and with the apes pointing back- 
wards. The internal tunic of the stomach is composed of chitine and 
covered with stiff bristles, or sometimes with groups of very singular baira 
of a forfieulate form. Moreover, its ealloaa and cartilaginous poi'tiona 
form, in the pyloric region, a remarkable support, on which are thr«e solid 
movable pieces. One of these pieces is a single tooth placed in the middle 
of the posterior wall of the stomach ; while the other two, longer and 
somewhat crenulated, are situated on the sides opposite each other. Seve- 
ral muscles, arising &om the internal surface of the eephalo thorax, are in- 
serted on this stomach, and it is very probable that, by these, the anima! 
can voluntarily bring the three pieces together, making tbem serve as inter- 
nal masticatory organs."* 

t For ae BTOOate inlesHne of Daphnia, Lya- 



TCtTS , (DojiAnui) , Btongniart, loa oO. VI. 
xnL l^mtadia)) Straai, Una. Seodienb }aa 

dt. p. iia, TBt vri. flg. la, Bud Jois, hk. oit. Pi 

VII. fig. 6 (/tdura). Wttb CjFjirfi, tben Ib a LliKI 
nt Btcouujb aa tbe ourved dlgeativB dodbJ (StrauBt 
loo. rtt. p.60,H.I. fig. 10). 
« Era ths IntesHne ami sComndi of Ihe dcnpe- 



(OHis<;KS);Z:ere. 

. 19 lldothea) 

iHGk. p. 148,' Tat. XV. Og. 1 1 Trewranas, 
1. Bohrift II. p. as, 43, TaL V flg 4, let 
- fl {ti(*oWiii and Jufl -' ' " '-- 




B The UDmauh of Oni 
Loua HiDpDTt ^ a peculiar fOroi (Br(eidi, 
p. Ti, Tat XT. fig. «, ^). ThaJ 






atomadi of iiathia tntanion la <. _. . . 
ral wiUd plsjea {RaUAl, l«. dt. p. 110, Taf. IV. 
fig. W, 21> Wilh Lggiaum, Che epIUiellum Is 
Bupponed by iBrer&l liortir pTeoes, aod provided 

p. )n°tLV.flE. 26-30). Frnallj, itlili Cijamus, 

' [ 5 2ie, note 7.) Six Ihe aUmanlary canal of 
Jalm in aU iU d^laila, ks Leidg, A Flora and 



UandMiAie £d. 



tile deacrlptloDB 

taeitt,S«cliai«, Brandt, iae ohl,™ 

Dorilt, Hlsk & Orust- 1 p AT, Fl 1' 

i-cfiiliy Htudied by ViUen- 
L5,Tttf. r. ag-lS-aijand 
Acch. 1840, p. S3?, TaC 

brlsUea here observed, are fonnd 



flppBDdagea have beei 
Ha (ilepertoTima, I. 
br Oesterlea {MiiUi 



xn.). 






thea, Parana, Cani 

lamellae vnodEig bat Uua upiuieuum 
With Caridinaf aeoordlDg Co Jots (loc 






Ir SmithEonlon Coa> 
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THE CRUSTACEA. 



§ 280. 

A large portion of the Crustacea have glandular appendages to the 
digestive cin il But it is only a few of these organs to which can be at- 
iiibuted the lunction ot Salivary Glands Two such of a lobular form, 
aie found in the Oiriipedia on the stomach, and pour their secretion into 
the anterioi part of this organ '" 

But with the Mjiiapoda, the^e oigans are very distinct. There are 
two ot moie on each side of the ce^ophagus and stomach, and their rather 
long eicietftij dmts open into the oial cavity.'^ With all the other 
(JiUhtLi&ea, the&e organs aie wholly wanting.* 

The Liver, which osiata sometimes as a glandular layer enveloping the 
digestive canal, and sometimes as a separate organ, is composed of gi-een- 
jsh, or of yellowish-brown tubes of variable size, the wails of which are 
formed by numerous granular cells, between which are interposed fat-vesi- 
oles.*^' With moat of the lower Crustacea, with the Siphonostoma, the 
liOphyropoda, the Phyllopoda, and Myriapoda, the liver is not isolated 
from the digestive tube, but the follicles of its glandular layer are some- 
what protuberant on the external surfiice of tiiis tube, and open on its in- 
ternal surface, each probably by a separate orifice.'** With Argwlus, 



3). with Jiifta, Oic aalivsry organa i 



II, llg. 13, U, 0, (Coronuia)) Kan 
Nat. Cur. XXI. 'Cab. XX. fig. 1, d. 






v. Sg. 1, g. g.) hds flguied ogir two 
leclOed br Bvrmelatcr (I^ 1^ p 



ISS). 



imedemma'.^ aool. Mas. 1- V- liK, 
(.), by jmiter (fels, IS2B, Tat IL flg. 
toTga (loo. oit. p. 4, Tab. L fig. 4), 
eilremlty oT t ... 

Giomeria, dot 



fig. 1, 1 S For Uie IntbnMe rtruotnro ot tbs Mliary tubes, 

byKu- Bee ScliletHm, He hepate ac bUs OmBt., loo. <St, p. 

•, xHu. 1. ng. 4J, m iim antoior 14, Tub. IL tig. 1-3 IJalaina), and Sarattn, 

bajj oC ScoU/pen-iiTa, Witb. Nor. Act. Hat. Cur. XXI. p. 2M, Xab. XVHL 

» <mlr two Shan, sUghtdr fiei- -JCX. (pnijaua, Aitasui, and Bataaue}. 

jjsnlng Into tiia montli (BromK, wllh aie l>eiiellms, LcrDaeodea, BrgnBilioa (ITord- 

MiUfir'a Arch. 1831, p.3a3,Tsf. Xltag.a). «unm,liK!.olt.Taf.I.-XO,ajuliTlLli^r(e»ifo(Jo;y, 

Ith othei Myriapoda, tbaeorgasaqnltareBsnbls loo. ciC.ji. 239, PL YIII. fig. 4). The numerous 

oee o[ tlB Inserta. Thaa, with CeojiAiiag, Uiere i»8ea,iihieh,ace[iraing ""-■'" '"— ■- >■" 

otwoflexuDuslubeasitii^tedpi'ettyrBrbeliiudUia Cur. XZ, p. 132, loii. 






* I § 280, note S.} Par 
Julia Bee I-eidff (A Flora b 
Aninials, p. IT, PL VIL fig. 21, a. b. 
 " oa lo Knowledge, V. 



GaJivar; glanda of 



. Eeaide 



aa In Uie Araohnlodao. — Ed. 
i 5 280, Dana (Eeporl^ &!., loc. cit. p. 133B) 
BpadiE cf sevei'sl small glanda about Ibe mmUi, 



the long tDhular glands mentioned b; Uie authnrs and oommuulcatlDg irl 

above, he baa describe two others nbich are goldea, and wMch are probably of a sallrary 

pifuxd on each ^e of the cecophagaB and are natui'4. These otgona In ATgutui have been ou'e- 

PTrirorm, oonglomerate, and cellular hi arrneture. fUUy eKflmlDed by Leydig (Debar Argulua, &c, loc 

irrlght {Ami. Nat. Hist 1843, p. 140) bai also cit. p. 333, Taf. XIX. fis- 3, a.), and espaciallj as 

IDade DbBerratktDfl on Uie glands of Qeop/titaa to thi^ F^atloua to the aplcula (see § ^fl, note fl> 

vbLch open Into the head ^ he has shown Iheu to of these ajiiaiaEs. Lej/dig thinks they may as 

te lenenileraua, Ibi a ^ngle e»:i'eU)ry duct fhssm veil be regarded poisonous as selimry glands. See 

off (romllie anterior part of this gland and terml jny note under §373, notBT. — lin. 
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Daphnia, and Apus, alone, the anterior extremity of the intestinal canal 
has several single or ramoae eaeoa, the walls of which appear to serve prin- 
cipally as hepatic organs. "^ With the Cirripedia, similar caeca esist on the 
stomach,*"' and form, evidently, the transition to the hepatic organs of the 
other Crustacea,— that is, to an isolated liver with special, though short excre- 
tory canals. Such an isolated liver occurs with, the Laeinodipoda, Iso- 
poda, and Amphipoda, and conaista of long varicose caeca arising from the 
base of the stomach, and accompanying the intestine a considerable dis- 
tance.''' 

With the Poecilopoda, Stomapoda, and Bopyrina, the hepatic organB are 
inserted at various points along the digestive canal. '^ Finally, with the 
Deeapoda, the liver consists of two glandular masses composed of more or 
le^s ramose caeca locely bound together Bach of these glands which 
Bomet me occup e o y die s des of he cephalotho as but somet u ei> also 

luges p'>rt 



p4,»fL^2k.kSsMOO. p 
401 t "fXlX fls 6 a urn Hlal. 



irlth Ci^fr fa, irith Cyam 



tha DQiitraf J, vrhioh Ima ei^bt h^iLtic cnnala open 
Jn^ right atid left: Intxi tlie ^aae dT tlic atorrmch, n; 
semblee Hga^p tbs Ajop^poda and Is^oda.. 

• i 5 2S0, note *.] Bor the Hver of Jalui, eee by Ltvdis (Deber. ArgnluB, &0., and Uebor ir 

Leas, IM. cit Be sajs, "At the termimitiau Kmin, to, loe. cU. Sieio/i andSTB/KtB-'sZaiisiiJi 

ofthe pcoventiiculua, there open turn liJllHry tubes, U. p. 3&1, and HL p. SB6) on UBtoJofioiU erounds 

and tram It, aiu'rauDdliig the commeDcemeut oT the it is moat protiBble hTseiex ttiat the; serro sa : 

TentTlmlus, Is easpendal a broad, wblle, opaque, liver, Binoe WUl (MlUfcr's Arch. IWB, p. flOtO ha 
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834 THE CRUSTACEA. S''§ ^Ol) 2S2. 

reaches even to the tail, pour their secretion, hj a stort duct, into tlio 
digestive canal on both aides close behind the pylorus, f'' 

§ 281. 

With maoj Crustacea, the digestive canal is surrounded with fat-cells, 
the contents of which are often of a beautiful orange or blue color. These 
cells either consist of a few scattered globules,'^ or are disposed in lobea 
of various forms."'' This tissue is andoubtedly analogous to the Corpus 



i'he lilt which these cells contain, plays a part, probably, in c 
assimilation ; for with these animals the excess of nutriment is 
fet to be used in times of need, as, for example, during the act of moulting. 
This explains why the quantity found is so variable, or even njay 1 
outirely wantiDg. 



CHAPTER VI. 



§ 282. . 

Although the blood of Crustacea traverses the body by a very regular 
eirculfttion, yet, as with all the Arthropoda, the vascular system is here quite 
nnperfect, the blood-currents not always being contained in proper canals. 
Sut a eeatral, propelling organ is very rarely absent, and oonsists of a heart, 
sometimes round and vesi'ciiliform, sometimes long and tubular. With 
the higher Crustacea, it is the point of departure of an arterial system 
which, with the lower orders, gradually beoontes abortive, and at last en- 
tiruly disappears. The more or leas long arteries do not terminate periph- 
erically in a capillary net-work, but the blood is freely effused into tha 

8 For Uk li.OT of the fflimidon cinwfiBli, whioh is 18 ; and Belle Chii^e, Besdris. 4d. Tat. LXXXVL 
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lacunae which lie between the different visceral organs and appendages of 
the body. Bat, notwithstanding the absence of vascular walla in these 
interstices, the blood moves in determinate directions, until, after a course 
of variable length, it is returned to the heart. During their course, the 
blood-ourrenta are often taken up by particular reservoir?, which, as venous 
sinuses, may be regarded as forming the rudiments of the venous system. 
In this manner, notwithstanding the imperfection of this vascular appara- 
tus, all the organs constantly receive fresh blood, which is nowhere 
stagnant ; also, the arterial may be clearly distinguished from the venous 
curients, even when the arterial walls are wanting. 

The Blood, itself, is either colorless, or of a faint red or violet hue. 
These colors belong to the blood-liquid, and not to tlie contained globules, 
which are few and always colorless. These globules are round, ova!, or 
pyritbrin ; their surface is rough, and they contain fine granules, and, often 
e, very large nucleus.''' 

§ 283. 

The Heart of the Crustacea is always situated in the axis of the body, 
directly under the shell, at the anterior part of the back, and is often 
attached to the interna! sui'face of the skeleton by muscular fibres. 

Usually, its walls are thin and composed of scattered muscular fibres 
interlaced in various ways. By the contraction of these fibres the blood is 
propelled from behind forwards through the arterial orifices, — those of 
the veins being closed at the same time by valves. 

The number of these different orifices, and the form and divisions of the 
Heart, have the following modifications : 

1. With many of the lower Crustacea, especially' with the Siphonosto- 
ma, and tbe Lophryopoda, the heart is a simple, thin-walled sae, of 
either a spheroidal or an elongated form, but invariably with only two 
orifices, — a posterior or venous, and an anterior or arterial."' 

1 For a» blwd of CraiUcea, see TTag-ner, Zur K. PI. V, «g. i) tb[nki bt lias oMerred a distmot 

^urus in aim pBle red, Bmra-dlog lo Land Bioi heart, ntalch, mraH-diug to Pert]/ {Isis, 1333, p. 

ScAuUi (Us, 1S30, p. 1323). See aJiD JVard- ^2S), la fbund nlth Di^luiia, I haie heca as unable 

raonn, loc cit. p, n! (Jchtherei) ; Join, Ik. elk aa Wagnir CVerKlt Asat. 1S34, p. ue) to find it. 

p. 2SS lAttemia) i Zeitka-, loe (A. p. SO (Sam- With Argvba, Oa heart is laag and eltnaled uii^er 

marua) ; Frta, Lks. die p. Q (Jtfyiu), and Carat, Oie aotsiJ shell, sa Fagt (lac. i^t. p. 9, Taf. 1, 

VoD d. adsserea lebeDsbedliig. i. welsa-und Salt- fig. 1, 10, U.) hai thewn, ccausrf a Ihs opimoa 

liliuii;en Thliire, p. SO. at JuriHe (fea. cit. p. 437, PI, XXVI,}. With 

J The heart ia round or oraid, aod ila pidaa.tlona Aoht/tereSf Dlcheleatlum, ChtmUraeaathua, Ihe 

qnlie rrequeot, vlth D^Ania, LifrKeus, Poly^ heart conslara of a Iodk cyli^diical tube (jfart^ 

nA^nuj. aikd ^^Arfnif. wh^jviLiAflibiiatolat Ihaaji- mrfnn, loo. olL p. Y3, and pirthirf. finv. AiM; Nil-- 
Cur.ilK, ■■■' - - — 



(seetbe Cur. ilK, p, 165. aiid XX. p. 126i. ' 



' [ ^ 28S, note 1.1 With Caligus, the cbrcnla- form the fimcUoBa of this organ ) see Dana, Call. 

broad Irregulaf sUeama, pasiUig tJirough the fig. B, a, a, b. 

cpaeeslertbytheiDteroalorganSi-'tbere being la A correapqudiiig structura has been fbnndwhh 

no part dls«Det veasela. A siogle oenlre of cirou- jtrgalva, by Le^dig (loo. di. Sieboti and Sslli- 

lation, or & Aeurl, can aearcely be ayd lo here exist, tf r'9 ZelBch. II, p. 33S, Taf. XIX, fig, 3), who bag 
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2. With the other Omstaoea, excepting the Myriapocla, the heart hag, 
likewise, the form of a short simple eao, or that of a simple tube. In- 
both eases, it is perforated by very numeroua arterial and venous orifices. 
During the systole, the blood is propelled throogh the arterial orifices lead- 
ing, nearly always, into vessels of the same nature ; at the same time, the 
venous orifices are closed by valves, which open, however, during the diastole, 
to allow the Ingress of the blood into the heart. With the Decapoda, the 
heart is vesionliform, situated in the middle of the oephalothoras, and its 
projeoting corners often give it a star-like aspect. This heart has arteriea 
passing off in front, behind, and below, and the returning venous blood 
enters it through venous orifices on its upper lateral portion.'^ With the 
Poecilopoda, Isopoda, Amphipoda,, and probably, also, with the Laemodi- 
poda, and Oirripedia, the tubular heart, occupying a large portion of the 
anterior and middle regions of the back, sends off ai-teries before, behind, 
and laterally, and receives the venous blood through lateral venous ori- 
fices.''' This organ is most highly developed with the Stomapoda, where 
it occupies nearly the whole length of the body like a tube;'* but with the 

s There are, uauaLly, In the pnlygonal heort of lanpoda, Uie tubular heart Is contJDUQua with 

the BeoFLpoda, tiii-ea BDleiim- arLeiml orifidte, Ivm an ailteiiQI' aild. a pusterlor amria ^ it rtceives en]/ 

belov and ene bthlud. These open ^Unctly into tJuree to flse p^B of latei'al vea^ela whluh ha™ been 

aamany DiHin arteries : see 3isamjnerdamm,lK. regarded sometimes ua artcriHi and BomefiriieB na 

cit p. 81, Tat. XL fig. 8 (Fagarm)) floejel, loo. Tenons ; sea Tre-oirmut, Venn. Solirllt I. p, 58. 

dt, p. 5S, Tut. IX. flg. 14, aiid Suckov,, loo. 1^ 66, Tel. Via. &g. JO, and Tut. IX. fig. 66 (For- 

p. 68, Tat. IX. flg. 1, Tat, XI, &s. 14 {Jatacvs) j ceilio and AnaadiUldium') ; Brandt, Med. ZooL 






g. Ij M, too. eiL p, 131, PI, V. ag, 3i (Ljyirfiuw 
VII. fiBii*<,lnaieHeueBt.Diuiais.SbhritLl.p.l2i(ft 
:. loo. thea), and Mar. Act. Hat. Our. XX- F- U lAeg. 



are the six venous ui-iaoee nhich alvayB afe noiy artel'iai, Ibr tiiej opeQ Into y^seels, and, moreover, 

valvular fisauFes, Dliiefiy iKtuyue tliey <lo not opea the veuoua orlOocs are found, as with lAmuJus, on 

into veins. Acoorillng lo Lunrt, and A. W. F. the dorsal iurfiwo of the otssn, Foi' the Am- 

SolaUtz (IMfl, 18:26. p. 684, Tat. III. iig. 3-4; pbipoda, r?ammaruf paUts muy be oiled aa a 

mnoTODrons DeoH,£wdu liaa two upper, nro kiwer,a:id body. In thie animal ma; be very eaBQy seen, 

two lateral venousuriaoea.iiliUetliatDtUieBrBOhy- how the hlood, with the flluatole, enters Uie heart 

hra iiavB ouly foiu' upper and two lateraL KrOhn tln'ou^h tJie several dorsal venous oriCicefi, and 

firmed this otrseL-vationfflChttiecrawll^. Sackow^ vi^ and laterally iJiL-ongh the artanal openings, 
however (loo. ait p, 68, Tat. XI. flg. a, a. a.), did Wa have not yet complete reeesj^slieE on the 
not perceive in this sijeolea only the tno upper ori- heart ot the Cirripalia ; but itinoe MnrMn Si, An^t 
Qcss, wbjie Aaiauin aaA M^ilne Edwards (Ajin, (loo, cit, p, 13) states that these animals have & 
d. So, Nat. loo. HA. p. 36J, 36i, l"L XXVI. fig, 3, doraal vessel with lateral trunks, it may bo coo- 
last imCai'Hllet (UtsC. d. Crust. I. p. 84. PI. V. VI.) have only the ImperCscl details given l>y Trevi- 
Tefuses H> admit the desciiptloo of the heart of ronus (Verm. Bohrltt. II. p. 8), and Roaiael ie 
the Decapoda given by Ziund, and brings to Faiainie Que. olt, p. 2M,), nooordu^ to nhloh 
his support ( Cyolop. loo. iSt. p, TIV) Hanter'i thei'e is, with Cyamua, only a simple tube openins 
preparations of the loJ^slBr i hot, Judging A-om the beture and Ijehind f and we are therefore unable to 
Iwautifui ligures of them given by Owen (OataL of soy ^vhether this hcsrt la fOi-med after the first or 

parjitioiis to support the view vi Lundi SoitfillZt Frey Qk. cIt p -^I} "f n ''■"^-■■il "r,^7r,[ extending 

nndiCri)*n. I, M least, have peroeived distinotiy ttaa (te ccpLiiil - . >  ,   'i .„ v'ntof the 

ths Qppei', lower and latctul lenoua oriaoee, as bodj-] bnt tl !■ rUiongh a 
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Phyllopoiila, it is less elongated and has nmneroua constrictions, thereby 
rosemblicig the followintf type."' 

3. Tliis type, the third, is found with the Myrinpoda. and considerably 
resemble tliat of the so-called Dorsal Vessel of the Insecta, "With tho 
Ch.ilognatha, and Chilopoda, it fionaiats of a more or less artioalatod tube,, 
oooupying the whole dorsal line of the body. It is divided by constric- 
tions and imperfect muaoular septa into oliambera, iiaarly as nuiaeroiis aa- 
the segments of the body. Bach chamber is attached, aa with the Inseeta, 
right and left to the internal euriiioe of the segmants of the body, by tri- 
angular muscles. The Diastole is produced chiefly through these nmsejes. 
At its anterior extremity, this dorsal vessel passes through an Ostium arte- 
riosuyn into an aorta, while, from the posterior extremity of each of these 
chambers are given off two laletal arteries. The returning blood enters the 
heart through the two venous orifices on the dorsal aui-face of eaoh compart- 
ment. The Systole coosiats of anniidulatiiig action from behind forivards, 
and the blood is thereby propelled partly fi'ora one chamber to the next 
forward, and partly into tiie lateral arteries.'"' 

§ 284. 

Th C ulation outside of the heart, with the Crustacea, has very varied 
elat us has already been meutioned. With the lower Crustacea, with 
the bph Bostoma, the Iiophryopoda, and the Phyllopoda, the blood forms 
e la a rente iu the inter visceral lacunae and iuterstiaea, but there is no 
t a t cular walla. The aortic current, shortlyufter leaviog the heart, 
d Tides nto a right and left portion, which, also, sub-divide, enter the. 
appendages of the ceplialic extremity, then torn and run along the abdom- 
inal surface of the body — furnishing, io their course, neveral lateral, loop- 
like currents, which eoter the looomutjve oi'gans, then turn again towai'ds- 
the posterior extremity of the back, where they enter the heart."* 

n.flE.l,anileapajaly..li«ioiiniLnilM ne Ei- an! &h 36 (S uhgwa) Aom^di^ o these n 
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"With the other Orastaoea, with which tlie lieart is unartieulated, the blood 
passes from this organ into ai'terial canals; but the walls of these last aoonor 
or later entirely disappear, bo that here also the blood circulates at liberty 
between the interstices of the body. The regular arterial currents thus 
formed finally bend about and become those of the venous system. With 
the Isopoda, and the Amphipoda, perhaps, also, with the Poecilopoda, and 
Laemodipoda, the anterior, posterior, and lateral a>lerial ti-unks disappear 
after a very short course,*^ 

With the Storaapodtt, and Deoapoda, the arterinl system is pretty well 
■developed, and can be traced even to its ultimate ramifications. With the 
first, the heart, at its anterior extremity, sends off a simple, pretty long 
aorta, which ramifies to the eyes and tentacles ; while from its sides, pass 
off numerous arteries for the segments of the body and their appendages, 
and, posteriorly, a branch which extends to the very estremity of the 
tail.^ 

With the Deeapoda, on the other hand, the heart has three anterior 
aortae, of which the middle one goes, almost unbranohed, to the eyes, while 
the two lateral, belonging to the antennae, give off, in their course, branohea 
to the cephalo-thoracic organs. The two hepatic organs, alone, have special 
arteries, which arise directly from the lower surface of the heai't. Behind, 
there is a posterior aorta which, immediately after its origin, divides into 
a dorsal and an abdominal branch. The first of these, either simple as 
with the Macrura, or bifurcated as with the Brachjura, extends even to 
the end of the tail, sending off branches right and left. The second passes 
below, and is distributed principally to the feet, the pincers, the foot-jaws, 
and the maxillae/*' 
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With a h u& h <' y nverge from 

the low b dy n mn ir sinuses, situ- 

ated, eon p h m d a n h rs a h b the feet.*" 

From tha. es h ood p d li b a h nd thence into 

the koysa, us h w w h h n and n tr and within 

which thhis y dThdsa fled during the 

ajEtole, dha edbd tann>ab bed during the 

djastole through the ■venous oiifices of the heait, without auy aid on tiie 
part of the walls of the sinus.*' 

With the Myi-iapoda, also, tiie arterial system is highly developed. Not 
■only are there numerous arteries arising from the sides of the heart, whioh 
rSmify in the segments of the body, but also, beside an anterior dorsal 
aorta, two other considerable arteries which embrace the oesophagus, then 
bend below and unite to form, on the abdominal eord, a Supra-spinal artery. 
This artery gives off numerous lateral branches, which accompany the 
principal nerves, and terminate, at last, in ramuseules.''' 

But what distinguish the Myriapoda from the higher Orusta.cea, are 
the venous currents, which, equally extrar-vasoular, do not run towards the 
respiratory organs, but pass directly into the dorsal sinus, and thence are 
absorbed into the chambers of the heart through the venous orifices.'*' 
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340 THE CUL'STACBA. ^ 28a. 

CHAP TEE YII. 

HESPIEATORY BYSXEli. 

§ 285. 

The majority of Crustacea respire by Branchiae ; but among the lower 
orders, there are maoj which have no trace of respiratoi'y organs, while the 
Mjriapoda respire by aeriferons tracheae. 

Wifli most rfiphonostoma, Lophyropoda, and many Stoinapoda, there are 
no pai'tioular respiratory organs, the respiration being, therefore, cutane- 
ous ; and with some species of these orders, the water is renewed by the oaa'- 
like aotion of some of the locomotive or^ns.*" 

The Branchiae of Crustacea are sometimes lamelliform, sometimes cylin- 
drical, and often appear either distinct and separate, or consist of compound 
serrated organs, branched in various ways, on which the branchial lamellaa 
are disposed in a regular row, and the branchial tubes united in larger and 
smaller tufts. But these lamellate or tubular branchiae are invested with 
a mombrane so tJiin that it widely differs from those of the other regions of 
the body. It'is never ciliated, and is usually without fringes, bristles, &e. 
The interior of these organs presents only a few parenchymatous points, 
and, whatever may be their form, they are always traversed by numerous 
canals and large interauastomosing laounae, which are wholly without 
proper walls, and are filled by the arterial and venous currents.'* 

The branchiae are often in connection with their neighboring append- 
ages. These last consist of muUi-articulate lashes or cirri, or of scales, or 
large plates, and serve either as gyratory organs, or as operoula shielding 
the respiratory organs; sometimes, indeed, they peiform both of these 
functions at the same time. Nearly always these otgans aie tiinged with 
long, stiff, and often pinnate bristles * 
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The branchiae are usually inserteil at the base of the anterior true feet, 
yT the posterior false feet, floating freely in the water ; or, they are eoo- 
tained in a special respiratory cavity, into which water is admitted through 



§ 28C. 

The principal differences observed with the Crustacea in the disposition 
«nd structure of their branchiae, are the following: 

1. Many genera of the Oaligina and Argalina, have upon various parta 
of their body, such as the baek, the abdomen, and the tail, several thin, 
simple, naked lamellae, which may be regarded as branchiae.™ 

2. The feebly-developed branchiae of the Lepadea consist of cylindrical 
«r lanceolate processes inserted at the base of some of the oirrate feet, and 
curved towards the back of the animal, so that they are always concealed in 
the cavity of the shell. But the water is renewed upon their surface by 
the regular movements of the long posterior feet.^^ With the Balanodea, 
the branchiae have left the body of the animal, and are developed on the 
internal sur&ce of the mantle as more or less numerous soft folds or lamel- 

3. With the Laemodipoda, and some Stomapoda, the branchial appara- 
tus is reduced to a few v^cular or cylindrical, sometimes wholly rudiment- 
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ary appendages, which hang fteely from the ]<jsv of some of the feet, oi' 
are msert«d isolatedJy on the aides of the body.'*' 

4. The Phyllopoda have, at the base of each of their numerous swim- 
ming feet, an ovoid or lanceolate branchial lamella, pointing forwards. 
It is quiokly distiuguiahed by its thin, glabrous covering, in opposition to 
that 01 the other divisions of feet, wbich are bristled, t"' 

5. With the AmpUpoda, therapaciousandambulatory feet, excepting tha 
first and last pairs, are those only which ai-e provided with respiratory organs. 
These last oonaist of oval or round glabrous lamellae, situated internally at 
the base of the five middle feet. They receive, constantly, fresh water by 
the movements of the three anterior pairs of post-abdominal feet, wbicli 
act as gyratory organs. '*' 

* Wilh PhgUoioma, there ia, at Itie inae of the These hninohias ato easily peroeired with Jpaa 

anterior feat, h siuelII, ovoid, pcduucnlawa append- after death, and fram Uio forin whioh they tlieil 

age, which may perhaps he resarded ax a raili- aasrane, Ihey h»»e loug been known Bs the proh- 

mentiTy brEuiijhliL i see Milne EOwarda. HL9t. lemaCkal red Baca (Scftseirer, loo. oil. Tall.Il.Iil. 

Nat. d. OriBt. n. p. 414, Fl. XSVIU. fis. 1&, ^ VI. ; ZaMask, toe. oil. p. 14, Tab. IL fls- 18, B. 

It is rHnarkable Ihat, Bith another Slnmapoae Tai. 2IV.). In 13B0 (Isis, p. 429) I gave theeor- 

genua, Squilta, there are at the base of the isn reot mterpretation of these organs which, like *e 

the li>mi o{ oval lamellae IMUne ^imarils, Hist, from before badiirardB ; but, ah-eady, belbrs m:, 

Nat. i Orusl. II. p. 613, V\. XKVL fig. 16, PL Loai:hee CNaturlOrBCh. Sliiclr. XIX. p. eS, Tal. UI. 

XXVII. fig. 13, 11, b.). TSiese, also, woHia toe re- flg. 9, 7, 10) hall reci^nized thior nature. With 

Earded aa mdloieatary braiooMae, did not these ^imnojiia, and Isaara, the bi'aDdiiae are Tery 

CnuLacaa bare dlillDct bnuK^Ud orgaua (see long and of a toronu.i'ed odor, but ace wanting oil 

below), yfilk Alt, " ...--.. 



la ia the ttoi'm of p. ea, n. XUL fig. 7, B ; Slraus, Mus. geockenb. 

^ ^..jeaxoi (Milte Ed- loo. oit. p. 124, Taf. vn. fig. 13,14, r., 16, k.i 

tiiardi, lot clL IL p. 60a). With Ca/ff^ella, and Jolt/, loc. olt. p, 299, PL VU. flg. 2, 8, 7, t. anil 

Aigina, the flrat tira posterioc abdominal seij- PI. Vm. ^. 8, £ With Ckiroeephalua, Braa- 

mentB iiave, upon the aides, a ^cnple, very soft, chifiusj aod ^^^Bin^ they have a nacre oval form 

pyrlfonn branohia, ^ w^hile with Leplomera, thei'e and exiBt on all the swlnumng fCet Sailiki (ZUL" 

taareslcleot (he same nature at toe baaeoT the Tauna der Krym. p. lOB, Taf. VL flg. 14, 19-ai), 

six l^t of the first Uiree posterior abdomioal seg- has figured, probably from dead individuals, those- 

menta ] see MaUer, Bool, Danle. Tab. LVI. fl«. S, of Artimia aa ve^oular bcdics. In Itie Hgui'eB of 

mi Tab. OL fig. 2 ) Teimiletoii, Transact, of the Jitrme (Hist. d. MoDocl. f I. XXI. XXTT.), made 

ShtomoL Boo. £ p. 193, PL XXI. tig. V, f . j and fn the mamoh: of Pnitval, aie branchiae of CAJra- 

YTTf, with' C^omicv, the respiratory ci^^ana are Lention may be diecovared. Qaede fj¥'iedenumii''>i 

even more daveloped. They oonalst ot Itmr long, eodL ilagsz, I. p. e«), BirtkaM (Isis, 183a, p. 8S9,. 

simple oylindera inserted on the sides of ^bs first Ta£. Til. fig. 1), and Zadiach (loo.dt. p. 11, Tab. 

two posCerioi abdominal segments, and pnjacdng I. fig 17, Tab. IL fig. 10) have reg;aTded the lai-ge 

over the ba.ck see T^rfinsitnut Verm. SchrifL n dorsal shield of Apva as a respiratory organ. 




I long lime dying, th^r 
the briiiohial lamelhie from the ineubBtory lamellae 
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6. With the laopoda, the five pairs of post-abdominal feet are nearly 
always coi^oerned exoluaivelj in the fuDction of respiration. The two 
mulli-9,rtionlate cirri of each of those feet, have been changed into plates, 
wliich, pointing backwards, are imbricated and applied against the under 
Burfaceof the last eandal segment, which is usually very large."' The form 
of these plates is sometimes lanceolate, sometimes discoidal or rhomboidal, 
and they often differ widely in the different seses of CTen the same species. 
Upon the same foot, the external or anterior plate is usually leathery and 
bristled on its external border ) while the internal or posterior plate is covered 
with a very thin envelope, and is usually entirely glabrous. This last, there- 
fore, should be regarded as the proper branohia, of which lie first is only the 
operculum, serving, also, often as a gyratory organ. The first ease is 
observed with the terrestrial Isoptida, where the branchial opereula are fixed, 
rhomboidal, slightly concave, and completely cover the branchial lamellae 
preserving them from desiccation.'* 

With most of the aquatic Isopoda, on the other hand, this apparatus is ia 
perpetual motion, and the branchiae are often ofthe same form and size asihe 
operoulate plates. The opereula of the first pair are so large that they extend 
beyond all the rest.'"' With the Idotheoidae, Ibe operoulate apparatus has 
an entirely peculiar structure. The two feet of the last caudal segment 
are developed into two valves which move laterally like the two folds of a 
door, and can open and dose the branchial cavity, which is provided with 
five pairs of double plates.''"* The branchial apparatus of the Bopyrina 
differs, in many respects, from that of the other Isopoda. With, some 
species, it is reduced to four or five pairs of simple, superposed plates, with- 
out any accessory organ ; while with others, there are four to six branchiae 
which, as more or less deeply fissured cordiform plates, or as long and 

XT. he- ^- 4^-) ■>f AmphitlMe Jil'isa, this anlu^l brancblal opercnla ; but the bnuidiial &ppu&tiis> 

bos, beakle Uieleai'DniLi^bi'^ncbialIam^lHe,aBiKbti mureover. Lb cumpofied of only three pnlra i^ plates 

ajiil TiullDuitrarv oab: Duthe two Doalei^ur rCeL* ou eiLch side (7Vf£!tranb^, Verm. SchrifL 1. p. 75, 

see TaF. X. xn.), white with SphaeroTiui, Cymothoa^ 

. i. aad Billed genera, there urc flvo ptoa on eaoh aide 

,.. , (Smi^ny, lot dt. K. XL XIL), 

s With the terreBtrW laopoda, the branohlal Wilh Boma Bpeoles of ^haeroma, CjmmJoceo, 

g,pparatuB lE aDmevrbat aburElTe, ri>r tme braachiao IfeteOf and An^horoidea, Ibe bramAiM plates of 

are wandngbeoeaUiUieCwDanteriorpaira ofoper- tiie last two p^ra itf braDchlae, hava nuDierooB 

Quia, and tboie back oT tba tttnn poaberlor pbAtb tramvETBe pllbae, vbiub aaaiecR theao Spbaeroma- 

are rery aoaU >ad delicate j see Trtviraaua, toda irilh tha Poadlopoda IDavenuy and Lure- 

Verm. Sabrm. I. p. 62, TaT. VL vm. IX. IPar- bmilel, 16c dC. p. Ui, n. VL fls. 1^23, and 

cilUo)! Saaieny, Rescript, de VteitHe, Im. Milne iktwarda, Hik d. Crust. OLp. 23S,CL 

eft PI. xn. Sg. -{(Lsgia), and H. XUL iTyhs, XXXIL tig. B). Wlm SercXis, tbe taanohM slrnc- 

PgrcelHo and ArmSmOiilvni) , Bnmdl, Medli. tare is quite dBerent, the tourUi and tUlh pabra 



eape^ally Duvemoy aod Lerst 



i-W llsgidium). Thia abprtiiiii of tba bran- p. 21, PL II. flg. 1-6). 

Ulae le oomgeoBaled irltb aam Onleeidae b; the m gse Saikii, loo. sit. p. llg 

B JseKiH has two very large, oommon,' anterior (^Uathea).  



cibyGoOgIC 



344 



TEE CRUSTACEA. 



§ 286. 



rSometimra branched lubes, project conslderaMj beyond tUe lateral bordera 
of the posterior segments of the body.""> 

7. Tlie Poecilopoda hold a place between the Isopoda and the Deca- 
poda, their branchiae being, as in the first, inserted on the abdominal feet, 
-and, as with many of the second, composed of numerous plates. With 
Lwmlus, the five posterior abdominal feet, whicli are inserted on the second 
■dorsal segment, and changed, as well as the first pair of abdominal feet, 
into very large plates, have upon their posterior surface numerous serai- 
oval, branchial plates lying upon each other. The first pair of feet appears 
to play, also, at the same time, the part of an operonlate apparatus.''^ 

8. The Stomapoda, with which the respiratory apparatus is most highly 
developed, have numerous branchial filaments disposed peatiuately on a long 
stalk, and fioat freely in the water. 

The Bquillina bave a similar branchial tuft on the anterior surface of 
the external plate of each of the ten swimming feet, which are only the ten 
post-abdominal feet of the posterior part of the body, transformed.'^ 

With Thysavopoda, only, these branchial tufts are inserted at the base 
<if the anterior abiiominal feet.''*' 

9. With the Deoapoda, all the branchiae are joined together at the base 
-of the anterior abdominal feet aud of some of the foot-jaws; but at the 
same time they are contained in a special bran hi ty wh h is covered 
by the lateral parts of the oephalothorax. K h t these tw 
munioiites externally by two fissures. One f t! 
under surface of the body between the lower b d 
and the base of the feet ; through it the wate 
The other is upon both sides of the masticate y 
water is ejected. In this last, which is somet es \ 
canal, ''^' are several multi-articulate cirri and I ii 
the second and third pairs of foot-jaws."^ Th 
duces a regular cuiTCnt of water from the b h 
As to the number of branchiae, there are wid diff 
families of this order. There may be sis, se» f ti 
twenty-one in the same respiratory ca,vity. Vi h 
usually two or th.ree fixed on the four poster f j 



th b 



ated at the 

cephalothorax 

hial cavity. 

d through it the 

1 ^ d nto a semi- 

I wl h belong to 

t 1 motion pro- 

ty outwards."^ 



n.a, BcH 



Bee tuJcDw oc db TaH X. fig. 1, p. q., fig. 
UBt PI m. %. 8-10, L J. (Mala). 
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each of (3 e fo ante o pa 8 of feet and o e o Ij on tl e last pair, 
Vi th liesG stacea no eov r the o ^ ti h e ao onne on with the 
■mov He basal jo t of the f et bu o t! e othe ha, d o t of them 
are ns ted on the lase taelf of the esp ato y a y abo e this joint. 
Many Mac a, wh h have nume ous b an h ae a e ho e exclusively 
wh oh have a of these orgaua nse td on the coxa of the feet.'^ As 
to the r Bt ucttue these org ns v y 1 o ve y u h Usually they haye 
the ton ot a long acuteh jonted 5) d w th a sol dly-attached 
ba>e tbo axis of whch s fo mel n whole le ^th hi a shaft trav- 
e aed by an a e al and eno s e nal anl d by un eroua thin 

1 n llae o yl d al fil nts the s ze of wh h 1 ^ gradually 

Many terrestrial Isopoda have a branchial a.pparatus, the oigmizatioii of 
whioh is entirely peculiar, and distinctly indicates a pulmoinry respira- 
tion. With Porcellio, and ArmadUlidiwm, there are fom white spots on 
the two anterior pairs of the brauchlai operoula. These spots coiiimuni 
cate with as many cavities which ramify like vessels. Thuy aie situated 
between the two plates of these four opercula, and are filled «ith air At 
the base of each of these opereula there is a narrow opening through 
' which, when these cavities are compressed, the air will escape, and then the 
■wh te spots d saj pea By hese me n he e an na 3 a e u doub ed y n 




a eHCh side, and irltti 1 

diBposltloD of Uksb at^Bira with the Deonpodi, i i 
Diaiemay, in Cnirief'i tefons d'Anat. Ooioi]. 

M The variona forms of the brinoblaa of the De- •• i i 

«apada, tnaj' be reduced to tiro types. Tbe first, ll( t> 1 I'l 

^omarut' The ahalta of their bvandiial arcbs {Corultnd) 



ab,Google 



346 THE CItDriTACEA. $ 28T. 

a condition to respire atmospheric air.'" But with Tylos, this pulmonary 
apparatus is still more highly developed ; for, nnder the four pairs of oper- 
cula, there lure, instead of simple branchial plates, oblong appendages on 
which is a transverse row of aeriferous sacs having a kind of stigma on 
their under surface/^ 

All the Myriapoda respire by true tracheae, Tlieir blood does not 
require, therefore, special organs to receive tlie influence of the air, for this 
last is carried into every part of the body. 

The stigmata for the ingress and egress of the air, are easily seen with 
the Ohilopoda, for they are usually surrounded with a ring of brown ehi- 
tine, and situated on each side of the body between the base of the feet 
and the dorsal shields; they are not found, however, above all the feet, 
for the segments which have them alternate more or less regularly with 
those that are without thera.'^ With the Chilogaatha, the very small 
stigmata ore on the ventral surface. They are situated on the anterior 
border of the ventral plates, from the posterior border of whicii arise ths 
feet.™ The intimate structure of tliese tracheae, which are usually brown, 
is exactly like that of those of insects.'® Among the Chilognatha, the 
Julidae are noticeable for the very simple character of their tracheau 
apparatus. Bach stigma leads into a tuft of tracheae from which arise 
air-canals which neither ramify nor anastomose but gradually become 
smaller and smaller and surround the various organs.'^' With the Glo- 
merina, on the contrary, the tracheae, which arise from tlie stigmata by 
two trunks, are branched, but do not anastomose with the neighboring 
branches.'" Those of the Ohilopoda meet closely resemble those of the 
Insecta, — being very ramose, and their large trunks intercommunicating 
at their origin by longitudinal and transverse anastomoses, so that each 
stigma can introduce air into the entire trachean system.''*' 



1 AcBonJbg to DutitrnoH and LeTeboullst (loo. 


a. s, (Jului). These stIgtoaU with Jjihii ffera 


OIL p. 231, PL VI. flg. 11), Ihese carideB sMrete a 


enUraV overlooked by ivfUfronas. He had re. 




gardad AS Buch tbe orifices of a, ta\r of glmia 




which are aiHuUed on liio ^rtes oT Ihe eegmenla of 


Arch. 1B42, p. 141, Dota i. 

a See Sanigny, Df wript. da I'lStrple, Itw- dt. 
H. Xm. flgri.K.l,s i !)Ut eapwiauy SfilBe Ed- 


ths body (Verm. BohrlfL IL p. 42, Tat. VIII. flg. 
1 ihe'cbaraotralstic spiral filament of the Insecta 


wardu, InsHtui 13Sg, p. 152, sod Hist, d, Grqat. 
m. p. 181, and big igam ia tbe leonogtapli. dn 


la also not nantli* here i ace Kutorga, loo. rnt. p. 


"iSi5;sJi«. ..„,«,-»»,.„. 


Bigneanii. Ci™t.PLEXX. 


S With LitieHui, diers la a el^nm above lUs 
flrat, third, atth, f^ghlh, Knlh, turSfth, aod tout- 


ter, loo. clt. Taf. I. 6is. 3 (Jutas). 


7 BiWult, ia Mtaier's Arcb. loo. rtt. p. 823, Ta£. 


teena pahs otfcetirrmfrmiu., Verm. Schrifl. II. 
p. 29, Tat IV. flu. t, Tat VI. Bg.». WiUi S=o/D- 


XII.flg.4,6^0/omer»!). ^^ ^^^ ^^ 




peadra, ths EUgmila haie a ^uilar dlsps^ttou 

(Sutorea, loc. clt p. 11). 

^4 Se.W, W», was, p. 219, M H. Be. 9, a. a.. 


D™M, Til' VI. W.'^a"cM(«Di«i!™a4id MiUltr, 
Iii3,18a9,p.561,Taf.a.flK.l. 


and Btrmeistsr, Ibid. 1831, p. 134, Tat I. flg. 2, 
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TUG aiUSTACEA. 



CHAPTEE, VIII. 



I. Urinary Organs. 

§ 2S8. 

Aa yet, Urinary organs liaTO not been observed with tho Crustauea 
eseept in the Mjriapoda. Here, as with tte Insecta, they consist of long, 
small, brownish vessels, caecal, and describing many oonvolutions about 
the stomach and intestine. These Malpighian vessels, as they have been 
termed, open into the digestive canal at the boundary between the stom- 
aeii and intestine, and secrete aa certainly as do those of the Insecta, nrio 
aoid.'^ With the Ohilopoda, there is usually one on each side of the 
pylorus ; but with the Chilognatha, there are two, which open, however, 
intfl the intestinal canal by a common orifice.'® 

It is now undetermined whether these organs exist also in the other fem- 
ilies of Crustacea. But with some Decapoda, jhere are certain oaecat 
vessels which are imperfectly known. Tbey open into the intestine at 
various points between the pyloms and rectum, and a more complete 
exarainatioB may, perhaps, show them to be of a urinary nature.*^' 

II. Organs of Special Secretions. 

§ 289. 

The Aataoiua have a very remarkable secretion commonly known as 
Crabs-eyes. These are a kind of calculi composed of carbonate of lime 



long lime regarded a« bUJarj- oanolB, see funher and Anomura, and notably wiLh _ ^.. .._ 

BDfler UiB snatomj of the Insecta. tilia, Homanu marinuj, Qmuier fia^ras, Por- 

e Rtandahrf AbliandL fiber d. Verdauangair. tunua puber, and Cancer maetuu- Bat aluiougb 

ke. p. 118, Tsf. XV. ig. 1 iJubu); Trevirm-ua, laUae Xiamrih HteilB the aame slBS Oca. cjl, L 

■"-— ''-'~^. loo.ifiLp. M,44,Ti£ V.fig.ijTat p. 78), yet It does not appear to be agreed npon, tor 

(Litkebius ami Juitts), ami L. Dm- Meckel <9fet. A. vereleioh. Jnai. IV. p. 161) eon- 



VUL ig. S (L(tti»S*B» ami Juitw), ami L. Dm- Jtfeoiei (SJst. d. vereleiol 

ng. 1, 4 (IjitAabhtt and ScutigsriiJ. Seuiigera be bae never fixind tlda caecum »taer niui am 

diSbTB frooi the oOtsc Cbilepoda in baring tvta Oi'abe or with Aitacut. Scyl/ta-uSt and PaUnU' 

prira of nrlmr)- mania. r«s, but only with PogT«-m, Penaeut, and 

Bse also KKtorga, loo. Mt. p. S, Tab. I. £g. 2, Petaiman. Dumntos, also (Iccons d'Anat. 

and MiBir, Ma, ^29, p. S50, Taf. n. flg. B Comp. V. p. 228), baa noiobscmd it la theMa- 

(Sealopenrtr^ ,- &UUI7 Brandt, In Matter'a Aicta. cram juat oiled, nor with Qalatkea liuo- 

loD, cit. p, Wi, Tat XTL Bs- 2 (QlmaeriB). mi/era, antl PabiemoH serrahw, althongli he 

^ SamnvuTdasimifoB. ctt. p. S7, Tat. XI. %. 3) peicelied !t irlth Porfunua pufrET etrectlr behind 

bad tOTBiflj flgMBd, with Pagnme, a preltj^ long Ibe pjlotm, and witb cancer paguna, near the 

soeciim opening at the poBIaioT eitremitf of the rectum. like JIfifne JSiaarii SbL d. GruEt. 

IntcaUne. WlUi JUafa s^uinada, Uiere tie tbree I. p. 116, PI. X. tg. 3, j. {Mm/^, 1 nmat leave us- 

snch prel^ long, cdrtdch tvo are Iraeited oncacb determined tbe pi&t irliether or not, this glandular 

beblnl (Biaae JEdwardt, HiaC, Hat. d, Onwt I, (he floor of' the respiratory civitiea in Uie botti— 

p. V8, PL IV. as- 1, "i n-)- i*"'' (I8l8, 1829, p. of liie cephaloUioral, and which opens external 
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and formed in the two lateral pouches of the stomach of lie Astacus fiuvi- 
atilis."^ Aa thej are not observed during the whole year, but only just 
before the moulting, and as, when this process oeeura, they pass from the 
caatrofF stomach into the cavity of the new one, it may be inferred that 
they are in some way connected with the act of eodysis, and that if the lateral 
pouches of the stomach secrete from the blood the excess of calcareous 
salts, it is in order that these last may be subsequently used for the for- 
mation of the new shell.** 

The caustic, brown iuid, which most Myriapoda, when fouohed, emit from 
It row of orifices situated on the sides of the segments of the body (Fora- 
mina repugnaioria), and which exhales aji odor like that of chlorine, ia 
eacreted by small, pyriform, glandular follicles, situated immediately 
beneath the skin. Its use is, perhaps, for the lubrication of the articula- 
tions of the segments of fie body.*^' 

In the following chapter will he mentioned many other glandular organs 
conueotcd with the genititl functions. 



CHAPTER IX. 



§290. 

The Crustacea reproduce by Male aud Ttmale Oiaans situate 1 in d fler- 
ent individuals, and have, for the most pait cipulatory mgans 

Nevertheless, the Civripedia form an esoeption in this le'^pect bemg 
hermaphrodites; while, on the other side many Entomostraea differ fiom 
the general rule, in their speoies being almost exclusively tomale'? whioh 
pTOduoe, during many successive generations individuals exelusivoly of the 
female sex, and only at long intervals, tho'* of the male ^ei '' There is, 

1 Sse Suo/miB, loo. Dit. p. 63, Isf. X. fla. 10, 11, luminoua Lqiiid. Biandl (Requell. &i„, p. 16t, 

triUi ilM orgHU of heamig (^ f7e), KorOe ttae o[ eneh 9e)pri«nt ot the boiir.' 

"■ a-*8-ejr« " See also Braadl, iledio ZddI. n. 1 1Mb la so irttli Uie BipholoWae, Cjpiidoiaae, 



iHi, vMi Sa>iHIa\a, 



cflludrlcal pt 



udW ba regarded ai 
lertlMld r--- "■"-■ 



HaveivelliiereeiveilthallilieyatefnlaDMaBBlBnda. , , , „. , 

Acooniing to ITa^ (Bania Zool IMS, Ho. 3, p, red ampullae fciud. wfih Uiese ... 

Poll/deinaii, P/atyulm. and Geopkilua eleolril anjimllae are ouly limncliial lameUae fllS with 

c!i(, ha™, upM Hie Bl:18a of Uie hucly, anslogous bloofl durii^ (He dyiiig of Uie aiiin iL [See S 266, 

glaoas, oat of whjjh IWa last Myilapk em\ta a note 6.) 
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probably, some relal.ion between this remarkalile mode of generation and tlio 
fact that some females lay two kinds of eggs, one of which is developed 
Spontaneously , that is, without the infiuence of sperm, wbiie the other re- 



The structure and disposition of the genital organs is so different in the 
various divisions of Crustacea, that it is difficult to make any general state- 
ment ahout them. Usually, there is a complete duplication of these oi'gans, 
intei'nal and external, with both sexes. With the females, tiere is nearly 
always, right and left, a longer or shorter, rarely-branched, ovarian tube. 
This is succeeded by a narrow oviduct, usually long, and often flesiious. This 
last continues into a large vagina, which opens at very different poinla on 
the ventral surfiice, Bometinies quite in front, sometimes near the middle, 
or at the posterior extremity. It is rare that this vagina has a Seceptacu- 
lum seminis ; but, more commonly, &e females have special glandular 
canals unnesed to the genital orifice. The product of these last is a viscous 
mueus, whioh hardens iu water, and sei-ves to envelop the eggs, and to glue 
them together. The egga, thus bound together in chaplets or clusters, 
remain glued to the parts neighboring the genital orifice, or to the post- 
abdominal feet, and are borne about by the females, until the embryos 
ai-e fully developed. With other females, where these organs are wanting, 
they are replaced by a special poutt fjifar^jnum) situated, usually, at the 
infei-ior surface of the thorax. In this pouch the eggs are deposited and 
remain until their embryos are completely developed. 

With the males, the internal genital organs are disposed in a similar 
manner, and often have the same form as those of the females. A 
careful examination is, therefore, necessary, to perceive their distinctive 
character. Moreover, they open, also, at the most vai'ied points of the 
body. In many species, there are, near the genital orifices, copulatory 
organs in the form of stylets, or eaualiouli, which serve to transfer the 
sperm into the female organs, With others, the antennae, or some of the 
feet, are provided with a kind of hook, or pincers, with which they seize 
and retain the females during copulation. Sometimes the internal organs 
of the left communicate, by anastomoses, with those of the right side, or, in 
the place of two lateral genital openings, there is only one, situated on the 
median line. With many species, the geaibil organs, internal and external, 
are simple, and placed in the axis of the body ; but it is rarely observed, 
that the oviducts and deferent canals are single where the ovari^ or the 
testicles are double, or that there are two genital openings for single in- 
ternal organs. 

The iSggs of the Crustacea are usually of either a lively green, yellow, 
or violet color. They are always spherical, and composed of a dense 
chorion, coataining a vitellus, which surrounds a gerniinative vesicle, with 
one or ifiore nuclei. The vitellus is composed of numerous oil-giobules, 
which are held together by a clear, albuminous liquid, and give the egg ita 
peculiar color."* 

The sperm ia white and sometimes opalescent. The spermatic particles 
are of very varied and remarkable forms. Nearly always, they are 

! This jAmnrnHion h unllwibteill; molDgous lo rnsj. Cruat eeneral-. 1&44, aud hlB Bemertungen ia 
IhM or Uis BlternMlon of iciMirBtiun. wWoh is «0 FroriepS Dene Noda. XSIV. 1813. p, 181 i Erdl. 
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stiff and motionless, and may be arranged under the following principal 
types. 

1. With the Cyolopidae, and Ckilognatba, the spermatic particles, which 
are developed in cells, retain their cell-form to their perfect state, without 
any trace of processes or append ges 

2. With the Deoaf oda tiiey ai e lilvewise neaily alwiys of a granular of 
cell form, but have small lilrioim saL-like piO(,esBefc sometimos tiiey are 
divided into two portions by a conatnction 

3. With the Mysina Amphipodi and I'wpoda they have the form 
of very long threads pomted at both extiemities oi with i cylindrical 
incraflaation at one of them They aie motionlew and njon the addition 
of water, do not roll np in a loop like mannei ^ 

4. With the Oirripedia and Ohilopoda they ire CApiJl ry very lively, 
and, from ooutaot with watei become entangled loimiug loops and 



r. iSc.m^Aiin.'d. So.Nat. XlV.isiO, ate often on 
Pi. V. B.). Ab to tbe Dthei- Entmoratr aca, ceUa tbemael 
.VB not yet aufilcieiat data to aaj aoyO^log la ceL. Tbe mi 



tor cannot b^ regi^iled a^ a tyiilcal one with mc 
ae animals, for JVas'^e' (Wifffmmn'a  -■  "- 
e, I. p. seS) has otosei-ved lari^ SlUUim, 
, eperiuatJQ pdrtlolefl witJi Cypriti. I^ n 
TB i^nd tkws of Daphnia rectirostrit t 



^ Bomedmes oonlcol or oylindrk- 
nplo of ttiEtee Bpennatlo particles 
Crattffon uu^^vfriA, and Poiap- 

liat ODlf of flaftenad oella villi & sbort 
'labile 



witli Myiit, Oniaet 

GantmoTus : flee my researcbefl in JMit 

1836, p. 27, iaf. UT. Hg. It, 2a, and 



last naturalist (Baltr. ^o. p. 14, TaL ni 
29) has BtBteddiat the long naplllniy,bu1 
lees spermatic particles of Ipkimedta ol 



niotioii]«ai and disappeaieil li; bui'sting on Ui 
flitlon of water. Siein (MflUer'e Ai-oh. 18^ 
293, Tat. XIV. fig. 37, 40J haa righUr figured 
of Cfomerit aaiUslfwm odle | but hevas less < 
Willi thoBe of JuinHand PD^ri««»iM«,IndescrUilne 
Ui^aaa small ti'ajiBparaiitveaicleB (Ibid. fig. il6,3&.j 

With Juiaa tubvioaia, Uiey look or^ctly llkB drio^ and sUghCly Oesuona inor«4SBtlDn. 1 

vary short cylinders oontaining a very diBtiocl, tOund those of Aiellnt aquatieiu to 1» ^ 

round nnoisLiB. With Jutiu hi^idutf Ihey 51*0 but tUo cylladrlcal extrcpdtlee verc sti^ghtp 

ofthoBaineform,hutare not nucleated] ifhilu«1lh f Tbesperma^partioleBof IfasCuripedia, 

JuloM lerream's, they are conloalaiKI luidealed arashnpjy capUlaryeaavcryacdve vhonfa 

■{KB my notice ia Mf,ller'a Arcb. 1S4S, p. 13). vebpeiL bave taeeu obiervea by me (JUi 

form ( see i'rcy and ieuciort, Beitr. loo. dt. p. by Eblhler (P 1'.' ii T r TTT (, '1 

 1S5, Taf. II. tig. 21 (Catisus). Bcbwel! DenL 1 1 1 1 ji m 

s SenlB (Mulier'g Arcb. TM6, p. e03, TaC. XIV. epeeiea of Baltiii I 

ig.li) and myself (llild. 036, p. 26, Taf. m. aud i'sUHH^''. I I 1 . 

 fig. 28, it) Brat onJIal attention to lie ab^nlar im present a 1 u 1 1 Ircma 
tn-m nf the Hi>ormiUkc nni'ElcleE of the CDmmoQ activity, and iJLi I I I I study 

ei- (BeitT. iio. ftom their BlM (aif in u, u fi» s ma ls42,p. 

I flg 2, 3) baa 



tbe Crustacea Bre the most 


ranai-table of any in 


authoi's just mentioned. My obseirations were miida 


(he nhde animal klugilcm 


me strange, hizarre 


on those of Pagarus, P««ffin«s and Jstaouj. 




ed to sii^ular views as 








of those of Dtber animals, and the particle, howev- 






er Bingular inform, la thetraiistOrmed nucleus of 










aod Le^ciwl (Art. 


on the boiy of the particle when this last is In the 


Semen, Cyclop. Anat. an 


Physiol,). The moat 


special cell, but become erect and prominent when 


singular of tbese parliclea, a 




the paitlcle escspes. The bodj of the particle, 




of this class. Thefle- 


therefore, i» solid, ana not hollow and nucleated. 




elbavereeentlyatud- 


as baa been supposed (see KUHier and hli 
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§ 291. ■XUE ClirSTACEA. 

"With very many Crustacea, fLe sperm, at its 
capsules [Spermatopkores). 

I. Hermaphrodite Crustacea. 

§291. 

With the Cirripedia, the male and female genital organs are quite re- 
n;oved from each other. With the Lepadea, the ovaries are lodged in. the 
upper extremity of the peduncle and in the midst of the spongy substance, 
filhng its cavity.™ They consist of ramified caeca, while with the Balano- 
odea, the, ovarian follicles are situated between the lamellae of the mantle,® 
With the Lepadea, the eanal which extends from the lower extremity of 
the shell into the peduncle and communicates by a narrow opening with the 
cavity of the mantle, may properly be regarded us an oviduct.'* But new 
researches are required to ^ow by what means the eggs of the Balanodea 
reach this same cavity, for, as is the case with the Lepadea, they remain 
there until the emhiyos are fully formed. These eggs, of a blue or yellow 
color, are always intimately glued together, and form, after the laying, a 
large sheet or layer which, with the Balanodea, is applied to the internal 
surface of the mantle, and often retained there by the branchial lamellae ;'*> 
while with the Lepadea, it covers, bonnet-like, the rounded portion of the 
body. 

The Testicles are composed of numerous ramified fbllioies spread out be- 
tween the skin and the two sides of the digestive canal. They join from 
the right and left into two very long and tubular Vasa deferentia which 
ac«ompany, serpentinely, the alimentary canal to the ani^, and then blend 
together, forming a more narrow Ductus ejaodatorius As this last trav 
erses the whole tail and opensat its extremity it has been usually legaid 

1 Sunaeiatet (Beitr. p. 46), anfl Wagner (M&!- causa they am saUl" e 1 

Icr'i Atcb 1!»1, p 469, ThJ VIII fis 10), were kdU oooseqiieot j a,n 

tlie Lepadea, the flrat wIUi Ohoii, the !a»nd wltJi Poii (restao, uttl 

Lipaa MariiB Si Ange (loc dt p M, PI L IV. flg IS x i. T 

fig 10 11) Tin verlfiifd this fici with tW*< ^aat jre- ovarleB, with a floto 

una lli4 p fjtuiir] tli'^ni i.lpn III llie luLtol CTTif- flioi^h he dlsMncUy 

Bill I I I - 8 ThiB cadal, regai^^ oa ^ ovaluLt by ^ agntr 

f^A'll I ' '"' m^ loo fflL if 4, fl'g 4)" "™ 
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ed as a Penis. '*' The length and mobility of this tail is such that it can he 
used, with the Cirripedia, as a eopulatory organ, and, being brought in 
contact with the orifice of the oviduotB, which ia situated on the mantle, 
self-impregnation may tbus take place* 

II. Feirude Crustacea. 

§ 292. 

The female genital organs of the Siphonostoma and Lophyropoda consist 
nearly always of two long and sometimes flesuous ovarian pouches, situated 
on both aides of the digeistive canal. The oviducts pass backwards and 
terminate on both sides of the end of the body by separate orifices, or by 
a, single genital opening on the median line. With, those species whose 
body has a tail, these orifices are not situated like the anus, at its extrem- 
ity, but at its base. Very often, they serve as the outlets of the excre- 
tory ducts of two caecal organs which secrete a viscous substance by whioti 
■tiie eggs are glued together in clustera or chaplets.'" Not unfrequently, 
there are hoofc-liko or capsular appendages near the genital openings, for 
the retention of these clusters. ''' But these are wanting with the Daphni- 
oidae, there being in their place an incubating cavity, situated between the 

) CKtiier (M*ni. loc. dt, p. 9, flg- 8) h»a tiken Bdinb New PhiTos Jour July 13*2, p 178 w Ann, 

not be cecCtSed until the diauDver; o tbe tiraa Tab "M Hg 4 (CoZuf is , naA Rathki No>-. 
oratlei (sea BuTmeiatet, &A\x. luc ct. p 3i A \r\ r 1 XVII fig I)U 

■Hoi. 11. llg. 18 i Wojner, in itfaffcr » A 1:11 ue « an ho was lia 



witb the PaneUlna, Iha LamooDdea, tin Er^a^Mna tubs opSD ug ^ he b: u of ths toil (Ju ne on. 

T»t L fl^!. 4, 'ftK.'v. fig. 7, Tttt VI. fig 10 (ton i Ifi dmnnn 00. t. p » Tat IL flg 8 CEr- 

praglBoa, Achtherea and Fenicalaa) Oa da b " '»«) 

>■ 1§ 391, end.] That the CLrripedlaarenotunI- character to Ihose of »;a, tbat he considers them 

Qoodair (Bri. New Phil. Jour. XXXV. p. S3), niD- oonuected. Being thnB mpemnmeiai-teB, he ha» 



3 ahultor result in sutne reapei^. E^ceptioLia Cc B.nd specieB ^ith which tJiey are conneated. Pacta 

the role were n>un6 hjQtIs oaturaJist In the genei a bo alc^lar require furUier research. ^9 Darwin, 

Bila ani SciUpeUKn. With Bla, the males lis Mooogf So. bo. idU p. 207, S31. — E». 

nllhlQ the sac or tM female, arid have an elongaled t [ J W2, Data 1,] For forther details on flie fe> 

badywltb a pedicle belDw. He has elgo obaeiTed male genital orgaiiE of .:lr$^u3, with illnsnations, 

dirU, with these genera, there oi'e both females see Leyilig^ loc. elt. in gieboid and KOlfiker^a 

and hermaphrodites ; and iu some herin-^pbivid t^ Z-lts^l" II- p. 3.10 'Xuf. XIX. a^. &, a. Tat. XX. 
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bMI and the posterior part of the baak.'* The females of Dapknia havei 
beside those eggs which are rapidly developed in this cavity, another Icinii 
known aa the hihernating eggs, and in which no germinative vesicle is 
observed, They are always found in couples in a thickened, saddle-like por- 
tion of the shell of the animal, which is often of a black color, and separ- 
ated from the shell by a kind of moulting. ThoB enveloped in a bivalved 
capsule, they are protected against the severities of the winter."' 

Among the Phyllopoda, the Apodidae are distinguished for the very large,, 
multiramose, ovarian follicles which border the two oviducts on every side ; 
these last are straight and large, and situated on the side of the digestive 
canal. With Apus, each of them sends off, at about its middle, a shorty 
excretory canal, to the eleventh pair of feat, in which there are two alveo- 
late receptacles with covers for the reception of the egge.'" With tiift 
Branchiopoda, tte ovaries consist of two straight ooeca, situated in th& 
tail, on each side of the intestine. Their npper extremity, beneath the last 
pair of 'feet, passes into an elongated receptacle, Thes« two receptacles, 
separated from each otbei' only by a thin partition, have a narrow outlet at 
their posterior extremity, and form, under the base of the tail, a kind of 
oblong tumor, into which the hard and granular eggs are constantly cast 
from the contractions of special muscular bands.'"' There are, moreover, 
on the aides of the body above the last pair of feet, two oblii^ue horny 
plates, which the males, during copulation, seize with their cephalic pincers. 

With the Poeoilopoda, the cephalothorax contains two ramified ovaries, 

S See StroBi, Mini, sur les Baphnls, Joe. clt p. Tab. L (Apua). With Linmadia. ana Isnura, a 
41S,PI. XXXX. and Jariae, Hiat. d. MoiiocL. Fl. special recepbicle Is wanting ', the e£s« are alteched 
VUl.-XVL Th! Bfflieia Argalus anil Cupris Uif- to Ihe feet probably by the aid ut their hairy 

thatthe}' do notbairaliiiiil their egEa after laying, Straut.Mui. Iwclunb. loo. dL lV. VIL fig. 1^ 

l 6 gee Aflimi, In JurSto's Hint. d. Kooodes, p. 
«. QC p. at. S2S, 11. XX. &g. 1, 10 {Chirocepltalui). This au- 

tyjuriae thsMakidie de la tlLeeoAofthe toll, openings into irhich the sperm ia- 

a belbre observed by MMtr recelTsd dnrbig coWon. 9» also Jalg Qnc. dl. p. 

b. XI. K^.e-ll, Tab. KII. 240,PI.VIL flg. 13, K. Vm. fig. 4), ulio regardjf 

ir (loo. dL p. iA). See, abm, the reoeptaoleB of tiie eggs, with Anemia, fa the 

I, PI. XXIX. llg, 16,U,ani OFBries. The e^s with a solid, granular sheH, of 



' [ J 292, note 4.J Becent inveatigatioDB upon ths Bnljeill, see LiiDin, Die Branehlopoden der Dan- 

economj and development of Hie Crustacea indl. ziger QegenH, 1S43, p. 11. et seq.i Boiri, Brit, 

sale tliat the phenomena abiiie-inenUoned, oC the Entrnnostr. be. loo. dt, paasini ; Zenker, Phytic!' 

reproductlQn by means of a second kind of eg^ ogisehe Bemerkungen Uber die DaphmMae, la 

(so-called), Is fet from being limited to a ffemif M^lsr'i Arch. 1S5J, p. 112 ; Lcydig, Uehec Ar- 

mnst of tlie EnlmnostraiB reproduce by this mode, and iiMftter'a Zeitacb. III. 1861, p. 397. — En. 

As mentioned on a jn^eding page, these phenoms- t [^92, note fr.J Tur the female i^nital orfiuis 

la, do not appear to me to belong to trno oviparous of Jj-fcmiiiandBroneiijim, see Leyiigl}^. eit. 

a tlnd of SUIiali and KeUiker'a Zetlsch. m. p. MO). Jo- 

ternal gemndparil^. The sc-callea whiter-eggs ly. It would ai>peu, did not observe Uie oTMies of 
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the large oviducts of which open at the base of the first pair of feet, near 
the median line of the body.'''' 

With the Laemodipoda, Isopoda, Amphipoda, and Mysina, there are 
two simple ovarian tubea wound about the digestive canal ; these oviducts 
are sometimes terminal, sometiraea lateral. The two vulvae are usually 
situated on the internal side of the fifth pair of feet'* The eggs, after 
laying, are always deposited in an incubating pouch, situated beneath the 
anterior estremity of the body, and the walls of which are formed in part 
by from two to five pairs of imbricated, and often concavo-convex lamel- 
lae.'* Tiiese last are generally bristled on their bottlers, and are chiefly 
developed at the epoch of procreation, alter which they disappear."™ 

The ovaries of the Squillina differ remarkably from those of the other 
higher Ornstacea. They consist of numerous, ramified lobes, filling the lat- 
eral portions of the posterior abdominal segments, and the digitations of 
wbich extend even into the last and flattened caudal segment. All these 
divisions of each ovary joiik in a large, long tube, which surrounds the 
digestive canal. The portion of the ovary contained in the three segments 
to which are attached die ambulatory feet, sends towards the ventral sur- 
face, three branches, which join, upon the median line beneath the abdomi- 
nal cord, with those of the opposite aide, and form, in tJie middle of each of 
these three segments, a round sinus. These sinuses are oonneoted by longi- 
tudinal anastomoses, and the anterior one is prolonged into a common 
papillary vulva, situated in the middle of the first abdominal segment 
beneath a horny process.™ 



iRouasel de rauij>ne,lc«. dt. p. 153, PI. fs. flg. 
hi, wUb Aega IRathU, Nor. Lk. Nat Oui. XX. 
p. sa, Tab. VL flg. 17^ iM Willi Mytii (JVey, 
1<K. clt. p. ill). Tlie tvo ovUtula meet In a. DDm- 

ehrysoi (Ratkki, De BopriD, bo., p. 19, Tab. I. 
flg.J, andNoT.AoLNat Ciir.XX.p.47). With 
the AaelUu, the OTBrian tnlxa ore ooensl at baHa 



versa! oviductB(O0crr£flfr, 



WiUi Cywtothoa, 

!., Ann. d. Ee. 1 
m Cyclop. Im. ci 






— ,. — V io-)!'''%h 

Bopyrua, and FAr^suc, the iDonbating aao oon- 
taiiie six pF^re Df laniellaen'lilcb, la the ftratef 



i 



ellad Qorered with i 
.bL d- CniHt. Fl. 1 



id Caprella 

i4B^M. 

Iff brisUes and Tab. CXIX. flg. 18), and Tremraaus (Venn! 
vo palTB of test Sohrift. II, Taf. I. fig. 2> la™ flgured, appear to 



. With Idothea, \t 
a ^t the bndj hjve 



's figure (Ann. a. 
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With tlie Braohyura, the cephalothorax contains four long ovarian tubes, 
two anterior, and two posterior. The first wind outwardly over the liver, 
.and are anastomosed by a stort transverse canal ; while the second are 
straight, lie close to eaoh other, and cover the anterior part of the intes- 
tine. The anterior and posterior tubes of eaoh side unite in a short 
vagina, and, at their point of junction, open into a pjriform sac, which has 
been regarded by some as a Bursa copulairix, and by othera as a gland 
«eoreting the viscous substance which envelops the eggs, but which, upon a 
more careful examination of its contents, will be found to be a Recepta- 
cidum semirm.'^^ The two vaginae open near the ventral median line in the 
segment which bears the third pair of feet.'® With the other Deeapoda, — 
the Anomura and the Macrura, — th(«e aaoa, just mentioned, are wanting, 
while the ovaries themselves are disposed, in general, like those of the 
Brachyura."* But the genera Pagurus and Astacus, alone, form aa 
exception in this respect. In the first, the two ovaries with their oviducts 
lie concealed principally beneath the dorsal surface of the tail ; while in 
the second, they are aggregated in a trilobed mass in the pyloric region, 
from which pass off two short oviducts.""* The female genital openings 
are situated, with the Anomura, as with nearly all the Macrura, in the 
eoxal joints of the third pair of feet. ''^' 

With the females of all the Deeapoda, the feet of all the caudal seg- 
ments are highly developed and very hairy. They serve to support the 
■e^s which are glued together in clusters by a viscid substance which 
hardens in water ; these clusters are attached to the bristles or hairs of 
these feet. But with the BrachjTira, and Anomura, these eggs have an 
additional protection in the tail, which is folded against the body."" 

The Ch3ognatha have only a single long and large ovarian tube, pro- 
vided with two short oviducts which are narrower, and open esternally at 
two squamous bodjes situated on the under surface of the third segment of 
the body. These two bodies contain two short caeca one of which is 
■dilated at its base into a vesicle, and each pair opens by a common orifice 
in the vulva. They represent a Heceptacitlum seminis.'"" With the 







yarded & large pan ol Uia OTSileB m venous BinnB- 
4S, aod the i^lte eggs which tbey eoutain b3 cea^u- 


in the figures ali'esdy cited, rot those ot the 


ered b; the taU cnrred hi front ; see mUne Md- 


latedblood. InardertotaaTeageDeraliaeanrUu! 


■aUposiUon of the tBaiils genital organs bM thesa 


i^rrf., Hi«. d, CruSl. m. p. m, PI. XSI. fig. 8, 


animals, it le Dnly neneuBrr to nsM a glance over 


18 iDromia and Remipei) add Arch, du Wus. II. 
PI. SiVI. tg. 1, e. ^iiiAodej). But the Cart. 


SeUeCki^t'aagan(l>aioih.iK. Tav. hx.XS.VI. 




doldae Mic an exception in ihle tospccl, — their 


Iben. ae ffisttclee^ Irat Una- are pflrteoUy exhibited. 


female gemtsl openin^^ sitoated In fl,e s«ne 


places as those of the jmiat, UiM Is on the exlernal 


lion. 


sideoftlieooitaaof the pMtevior feet; aeeKreueT, 
loo. (dt. p. 21, fig. M, A- f, and fig. M, B. g. (tfip- 


la See CmoHni, 1™. dt. p. ISS, Taf. II. flg. 3 


tOrmiM), Milne Edwards, HM. d. Crut L p. 
irO,Tl, Xfi. flg. 12, and Cjolop. loc .St. p, !84, 
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Bi-mult ^Mnaer't Aieh. 1S37, p. 826, Taf. XII. 
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flg.8)with Gtomerts, thhii they ha.e observed 


U Sime ffidicanlt, Hlat. d. Crust. I. p. in, 


double ovarioB, an ta Blw tme of Wain (Htmer-, 


and Duna-Tutu, la Caiiier's LeQone, fco., loo. olt. 
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Chilopoda, also, the ovary is a single long tube, but extends from before 
backwards and terminates by a abort oviduct in the last segment of tlie 
body. The Receptaadum semmis consists, here, of two ovoid capsules, 
Bessile or pedunculated, and inserted upon the sides of the extremity of the 
oviduct. Into this last, moreover, just before its termination, long excre- 
tory duets enter from the two to four Glandvlae sebaceae, which fijruish. 
probably the viscous coating of the eggs."* 

III. Male Crustacea. 

§ 293. 

The males of the Siphonostoma often differ very much from the females, 
not only aa to their external form, but also in their smalleir size, — their 
development being arrested at a very early period. On this account, somer 
are still unknown, and the organization of others is not understood.*'' 

With the Oaligina, however, they have received more attention, for io 
Mze they are scarcely smaller than the females. Their posterior abdominal 
segment, which, iisually, is not as large as that of the other aes., baa, at its 
extremity, two genital openings, side by side. No testiofes or excretory 
canals have yet been observed, but it may be inferred that their external 
tbvm and their disposition are analogous to those of the oviducts.'" 

But with Dicheleslium, the male organs are better known. The two 
spheroidal testicles, and the somewhat tortuous Yasa deferentia of these 



. A^OTdTog u fig. 6) are probably the male organs. 

., _il Brandt (Inc. i^.), tW ebould aU p, 239, Tuf. XIL tg. 2, 8) lim dea 

I with Jb/m and QloBuHt, at a» !«»- acenrawly toese organs wLth LUhaMm 

— " — ''.--.---'-- .--• •'— --."J* (Hut. phiiua^ This Jaoc bae tfli> Long-peduDoi 



NaC, d. Baunnla, 1802, p. 

tbelr.lTue paelnon witii .._. . . 

(ItiB, 1833, p. 311) baa coDfinned tbli wlCli Julua. 1 A'crdmonn (Idd. dt. p. 10, he., Isf, T, VUL 

Bnmlt {E«udl,loo. olt p. IM) hag BinDe reoS- DC. X.) was Ihe fir« to diBcovcr eome of Iheie 

fied hli armr In retpect Co a6>mertt. But Stein ranall male Crustaoet nbioh are nenrl; ainays 

bas treated wttb moet detaJl Uio entiject nf tha aerd- attached to tlielr ftttoalea [n the neighborhood of 

tal DpeoIttgB wtth Jalas and Glomeria, as ndl hb the genital openii^s. Ho obseFved Ihem nidi 

their Eeoilaal reoeptaoles (MaUer^e Arch. 1B43, p. Achtkeree, Brockiella, ChiyndTacanthti3, and 

21a,Ta£XILag.l2,BDdTBtXin, 1^.16. Ste, AnckareUa. Bot with an iudlviduai o( the flrsL 

tiaa, my obserraaoiB, Bjid. 184a, p. B). of these genera onLy, be (uund <d the posterior pm-t 

and ScBliffero, Kei. DvfimT (loo. tic. p. SB, PL may he the internal genital organs. Btrmeister 

V. fig. 1, 4) who regards tba Cm staiUese iteoe;i- (Nov. Act. Nat Odc. XVII. p, SW) refuses ta 

IX GlaaOalae letaseiw, bd* h!Ui ScuHsem, as Honed aphonoslooia, while EriueT (Natar. 

" -69. I cannot mm TMsto. L PL m. or Wa, 18*0, p. JIO, I'at I. 

re irandng la £cit- lab. in.) BoatalDa tbe opinion of Swdmiam vltb 

d the atLentioa of cogent argiunanlA, and has deaorihed &uA figured 

Terci. SiAiritt. 11. several of Uiescjaaks beloDglrig to Lernaeo^otia. 

>pendages< 
but he did not reco^Dlze the use 
Ktilarga (Ice. cit. p. 8, Tab. I. fig, 5 

* { ; 29a, note 2.] Dona (CaligiiS, loo. (dt. length of Ox 

Amer. Jour. 8c XXXII, p, 261, also, Bepmt. passes Into th 

Crust Ac p. IMt) haa obserTed, with CatigHt, a particularly, tt 

velMOroied male apparatus. Here, Uie testicle hnccal mass, it 
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Crustacea up mb to form and situation, the ovaries and 

oviducts of he fen a e es p hat the deferent canals are dilated, before 
their ternn n nto two e a vesicles.®' 

With A 'ml h ma e ha e at the base of their last pair of feet, a 
hook which is used in O-pulation. But as to their internal organs, there 
are, as yet, no credible observations."' 

With the Cjelopidae, the male organs consist of a single pyriform testi- 
cle, the Yas deferens of which curves, first forwards, then backwards, and 
opens at the base of the tail on the median line. In the lower end of this 
canal, a homogeneous, oylindrioal envelope is formed around the sperm, — 
& real spermatophore, which has a narrow neck, and which the males glue 
to the vulva of the females.™ For effecting this last, the maiea have one 
or even both of their antennae Incrassated at their base, and provided with 
a special article near thar extremity, which gives these organs a forfioulate 
character.® When the male, by the aid of these antennae, has embraced 
the abdomen of the female, he bends the' posterior part of his body for- 
wards, and seizes hold of the female a second time with the forficulate foot 
of the second pair, at the same time grasping, with the other and digiti- 
form foot, the spermatophore as it is escaping from the genital opening, and 
attaches it to the vulva.*'' 

As yet we possess only quite incorapleto observations upon the males 
■of Daphnioi'dae, Cypridoidae, and Apodidae, which are found only at cer- 
tain seasons of the year.'* With ih& species yet observed, the testicles 



wjlh VKlei. U-ue, hiat KoUat (lala, 13S4, p. SBD) iaa dln»T. 

[Ria two antennae are thus endowed, with Cy- ered Uiose of Jpia^oajioTipiTtniji f but 'hb jtt 

clops guadricorniSt Cyctop»ina minutus, B,nd nofching deflnitebaabeenloamedaboiit ttiamatter, 

aifiestria ) vbUe Uiii Drganisation olKalDS with one Al bU events, Ifas dcsariptiiin siTsn b' ZadHaeh 

siUffiina, mlf , with Cyalapaina r.a3tar, and Ana- (J»;, cIC. p. IH, Tif. I. Sg- U, 1B< nod ^- HI. fig. 

autlooera Pat&-Btmii } eee the fl^rra of Mufler, 1, P.Joftliem^geDltalorKaniof ttuBsOiustaDea, 

KDUmoBtiacB I and Juriae, KM. d. MomwIeB) l3nDsalDaesjit«7,G]FattlierK]lnt,irliere, acoordlDg 

ska yagt, Sidiirelz. Denksob. Loo. nit, p. IS, Ttl, to this Dataialliit, acs Ibanl tlis tiro msle genital 

H-l BodTemp/eioB, Trena. of the BntomoL Boo, oriftoea aurroundei b> ihort ipbiM, that ia, on the 

II. p. 39, Fl. V. flg. 1, 5. The asymmetMcal po^ dorsal Buil^ce of the last segment oT the hody, are 

eiu p. 61, Fl.IV.fig.2, FLVI, &g. 11 (Cyclop' iB UisceroceproliablBlbat Uie ramoselesUclea which 



iponding, oppositely, with Ui 
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consist of two spheroida] bodies wkioli open esternally, by two deferent 
canals, in front of the t&il.'" The copulatorj organs are attached to the 
anterior feet, anci consist of hooks and long bristles, by which these animals 
adhere to the under surface of tlie thorax of the females. ''^''* With the 
Branohiopoda, the male genital organs have a very remarkable organiza- 
tion. The testicles consist of two long, straight, oaecal tubes, stretching the 
whole length of the tail. Prom the upper and dilated extremity of each 
passes off, inwards and backwards, an eseretory canal. These canak, 
shortly after their origin, dilate into a seminal vesicle, and then pursue 
their course between two lon^tudinal ridges which run backwards from the 
base of the tail. At the posterior estremity of th^e ridges, they open near 
a process covered with short spines. For the seizure and retention of the 
females for copulation, the two anterior cheliform feet are provided with 
antler-like hooks, and, also, at their base, with two peculiar, sometimes digiti- 
form processes, curved above the front. <"> 

With the Poecilopoda, the testicles consist of ramified canals situated ia , 
the cephalothoras, which terminate at that same point on the first pair of 
post-abdominal feet where are situated the genital openings wilh the 
females, in two short, perforated, penis-like organs.''^ 

With the Laemodipoda, Isopoda, and Amphipoda, the testicles consist 
of two caeca situated by the side of the digestue canal, and continuous, 
posteriorly, into two more or less flexuous deferent canals upon the aides of . 



ZaddacktiiiTik^hehBSohBerv&dwithAataailnnm- have the rorm of Vim short, obtuse antoruiFLe 
berc^iDdividualau'hiohh&dbeenproaorvedliialoo- (M^iier^ Eutomostr. p. HI, Tab. XZL fig. ^^ 



XXIX. fig. 18, IB : and 
p. 104, Pi. XL rfg. &- 



lnf to ITagncr (loo. cit.), 8). With the maim al Evaine, oiiir the f» 

S__ ,--c- ^ je,aDd tiistLedermaUer first al>d«uiLial pair are provided eaoli nltJi a iioolc 

MteioBcop. demQtu^iu^ Aiigan-Brgflteiing, p. and Bomo pret^ long bristles on tlielr iaat two arti- 

11, Taf. LXXm. fig. d.) thinks hi has SBsn them cle9(ioWn.lQC, (it. p, 167,Tat V.flg. 11). V/llh 

in wpniation. Baird, also (Magaa. of ZooL uid haara, on thB other hana, the Brat two prira of 

Bot. I. p. fi2a>, iwB ott«D seen tno IndlildnBis of nMomlnal leet are armed at their extremity nithi 

Cypris together, but was not Bnre that thej- were stnut nalla (Sfronj, Mub. SendceUb. 11. p. 128, 

oopuiadDg.* Xef. YII. fig. 1, IB ; and /o/y, loc. i^t. p. 29S, Pi. 

» Looin, fn Wiegiiumn'e Arch. p. 160, Taf. T. Vn. fig. 2, 6). 

tig. 13 {Evadne). U Ssliaeffsr, Der Bachtarm. Elefent fig. S-lli emt 

W With the males of Dr^hnia, there la a hook MnUer, Eool. danio. Tab. XLVII!. (Br(nu;A(piw> 

together ffith a small ioi^ lash on the two anterior The frontal digltir>TRi prece^aea are eapecl^y d&- 

pidrs of t«et situated cloae under Ihe head. The f eloped with Ckirocepbalus ; see Preuo^f , in 

noath, \a very long and provided nM ino small J^fm der Hotvtn, loc. eit. p. £0, PI. il. fig. 

pointed hooka ) wUle, with the f^malea, iheee feet 14, IS (lAmi-lut). 

Cyprii, aee Zenter (Mailer's Ardi. 1360, p. 191). vation must have been soon after copulation. — 

alao described the spermatophures (TaH T. flg. «) ; 1 [ ^ 29S. nete 11.] Inr the delalla of tie male 

ther are probably the very large siiermatlc parti- genital organs of JrUitiia and BTonckijitis, aee 

clea seen by IFagner aa mentioned above. These Leffdig (loc. cit. Siebold and Kblliker^i Zeitaah. 

obEervatlona I have recentl; confirmed. tFagner III. p, XII). With Iheae Phyllopode, these organs 

and Leuckart (Cyclop. Aunt and Pby^oL Art. con^at of testes, vaaa defcrentla, and peniaaa ; all 

Semen, p. 490, note) must, therefore, be Mslaken, of whieh are double and aymmeCrlcaL The testes 

B-hen they assert the hcrmaphrolitic nature of conglst, each, of an oblong pouch which Is direcUy 

Cgpra, and aay, "We beg to Jlreot the attenUon contmnous into its vaa deferens ; and this last 
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■whioh, with the Idotheoidae, and Asellina, are two pairs of similar seminal 
tubes. The two Vasa deferentia conyerge towards the posterior portion of 
the body, where they pass into a double, or a single esoretory oanal, which 
■usually commences directly ia front of the first pair of post-abdominal feet, 
on the median line of the body.^' With the Isopoda, this excretory canal 
opens into a short, backward ly-ourved penis, upon which are two long 
proceases (secondary peuises) inserted on the internal border of the second 
pair of feet.''* 

With, the 8t«mapoda, the testicles consist of more or less ramified, gland- 
ular lobes, from which pass off, laterally, two Vasa deferentia which ter- 
minate in two hollow penises projecting at the base of the last pair of 
feet.'"" 

With the Brachyura, and the short-tailed Anomura, the two testicles 
consist of a not-work of Tery small semeaiferous canals, occupying the lat- 
eral portions of the cephalothorax, which gradually Increase in size until 
they pass into the long Yasa deferentia. These last form numerons convo- 
lutiona, and are finally eontinuons into two larger Ihictus ejaculatorii.'^^'' 
With ike male Pagaridae, the testicles are contained, like the ovaries, in 
the tail. They consist of two large tubeswhich rapidly contract into a Vas 
deferens, which is straight, at first, but afterwards spiral. This tlien 
becomes larger and is gradually continuous into a Ductus ^aculatorius.'''^ 

With some Macrura, the cephalothorax contains two anterior and two 
posterior testicular tubes, a. portion of the last being extended even into 
the tail ; while the £rst are connected, by a transverse anastomosis, behind 
the middle of the body. The two posterior join with the two anterior in. 
the posterior extremity of the cephalothoras, and form on each side, a short, 
narrow, deferent canal, which terminates in a larger Ductus ejaciUatoTius. *'*' 



le Willi the (Bmale (loo. iML p. 123, fig. 32). 

. __ , ,. . „. ., .,,. . already oocreottd tils ecror Is MitUerU 

'With Aega, tbe two tHtJmfl&r tnbes are Liirved S- Acoh. ISST, p. tSi. Sanigny, aliD (Deeralpt (Is 

like on the eldes of the twopluigus. TMr deter- I'^yple, Cruau PL XIL xm.), hia glFon beanli- 

ent CBiuOi are dilated ai: Hie peUerlor eid^remlty ful tlgarea of Che wpulaUiry la'gBU of Sp/uerotiia, 

each iDLo a umliuU veaLde of tlie BUne &Jlke ranii. Lffgia, I^thta, Tyioa, a£d Onistme. Tbe 

Tlior ■>pen Uiiimfh tvo apprndmated papillae Becondary or anxDiary peniBes have been repr&- 

BiOiiLKd on Ihc nuiier mitKU of Hie l8« togt-beai- Beotfld by Lerebimaei, loc dt p. 120, PI. T. flg. 

init abdomliial ugment (RatliU.SBV, Act. SM, IB (£ysiiliuin),afldbr JUibia Edwwdi, Aroh.dn. 

Our. XX. p. 02, S*. VL fig. l(l> Mua. n. p. 21, PL H. flg. 8.* bX {Serotfs), and 

Thettme testiidea which are lOniid on each side Ann. d. So. Nat. XT. ISU, PI. VL flg. 4 (Lji^e), 



ted la fKmt, buttj^iDd, are eidueed : 
bulb befbre paa^ntf into the ^or 
nioHni (loo. I&. p. litj tuia alreadr < 



i pai^ into the Tos deftrens. toeeUier ! 
rA p. 186) biu already caretiilly do. ■■- ' — 



over, mime Eiaaria, Hlat. d. Crust. PL 3^ JI. fig. 4). The nro peniMB of these Crustacea bavc been 

la (Ligiaji Brmdt, Medls. Zool. IL p. li. let. correctly Sgiired In Beimaret'a Consid^rst. &o. 

XV. Og. 8J {O^Uotii), and Lerehimitel, loo. mt, PI. XLEI. n. n. 

p. 1S2, PI. V. fli- JS4 (tjia*«um). Pot the male organs o( Mg'ia, of which the tea- 

U The CDpulatory orguos of tlie Asellina hare tiolra are composed of only a fen kiheg, see Frey, 

been described luid HoaKd yiy Brandt (loc clt p. loc. i^, p. 28. 

73 and Tat KV. tl4S- S. V. Z.). Trtidrna^, also 18 Cmollni, loo. olt. p. IM, and Milne Ea.- 

(Venn. Sohritt 1. p. 69, 7i, Taf. VIII. flg. 4B, 49, umrda. Hist. d. Cmsl. L p. 166. and Cyclop, loo. 

Taf. XII. llg, 05-87), has well represented them cit. p. 783, flg. 418 (Coneer pngMrMs). 



enn. Sohritt. 1. p. 69, 74, Taf. VUI. flg. 4B, 49, uwda. Hist. d. Crasl. L p. MB. and Cyd 

t. XII. llg, 05-87), has well represented them cit. p. 783, flg. 418 (Coneer pngMrMs). 

Ih PorcelUo, ana Aselius, altbouBh lie enlirely iTSiuamnienlnmm, loo. olt p. 80, Tat XI 

iHclea of these Crust ._.--... . -s .- --. 

Ilary stalks, nhlch, nit 



(Abhaadl. sur Geschichte d. Insckt. VII. p, 191. Taf. LXXXVII. flg! 8 {Sr.yllan 
XXXII. flg. 6, SO), and by Rathki [loc. cil. p. 126, 
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With other Macrura, the testicles consist only of a trilobed glandular raasa 
ajovering the pyloric portion of the Btomaoh, and from which paaa off two long, 
very flexuoia Vasa deferenlia, which are dilated, near their extremity, into 
anearly straight iJwciiw ejacidatorius,"-^ The excretory ducts of thesperm 
,are very distinct ■with the Decapoda, when filled with this fiuid, from their 
*halk-white color. With many species, the sperm, as it approaches the end 
*f these duets, is divided into portions, around which capsules or aparmato- 
phores are developed. 

These last are usually pyrifocm, and connected together by a common 
tand.®" The external genital organs of the male Decapoda are quite 
-varied, although theae excretory ducts almost invariably open on the coxal 
joint of the last pair of feet,"" With the Paguridae, and Macrura, the 
male genital orifices are surrounded by a soft sphincter, without any trace 
■of a penis, but out of which the Ductus ejaculatorius is perhaps pro- 
truded during copulation.'^" But with the Brachjura and shorfptailed 
Anomura, on the contrary, there are two longer or shorter tubular pe^ 
iiises, always covered by the tail, which .is preased against the belly."" 
With very many Decapoda, the two feet of the first caudal segment ! 
transformed into pedicellated processes (secondary penises), the estrem. 
ity of which is sometimes grooved. With some short-tailed Anomura, the 
feet of the second post-abdominal pair take part also in the act of copula- 
tion, and, tor this purpose, are prolonged into stalk-like organs.'^ 

Among the Myriapoda, the Glomerina have two testicular tubes extend- 
ing into the abdomen and composed of numerous vesicles partially blended 
together. They unite in the thorax into a common Vas deferejis. With 
the Jalidae, the testicles have a similar structure, but the veaioiea open 
separately into the external side of the two Yasa deferenlia, which are close 
together, and are connected, in a ladder-like manner, by numerous trans- 

w With AatasM!) Bee Rocael, loc. cit. Taf. V. Ta(. ni. fl^. 12 (Antaeus). In this lial gfs 

*rft. Tat X.* fig, IS ! S^iiHiii, MediB.' Zool. Il/lat %.' These penises are long, seoondiiry, and con- 

XI. fig, 14 ; MilxB SdwoTda, Hist. d. Crosl. PL ceaied under the tall with (he mole Bnichjura unit 

Xn. Kg. li 1 BDd Corui, BrlsiUenuiESlaf. Heft. V. Ajioranra, wilh which the minority of the other 

Tiif, IIL fig. S. antU tisX are waath^ \ see MUne Eiwarta, Hist. 

!0 These spemisJnpharea, first made knono b; d. Cmst. I. p. 169, PI. III. fig. 6, 16, 16 (Mala) , 

Etiiifier, an Ixtaod together, with OaiatJiffa, by In this genua the two p^ra of anal feet are rudi. 

[TUniSed pediules ; and wiUi PaffurtiB, hj simple mentarj'. This itlM>rtlon 1b obaervfd, aJao, with 

filaments -. see KHUiker. Beitr. sur KennUilse d. Graptua, Oonorr, Lvpea, Oci^odo, PorceltaaOt 

;. p. 9, fig. '21, 22, also, Schweiz. &d. S&e the heantlfal figons of Sat/teny, In 

p. 52, fig. it^i. See, alao, lia Deaam. lU I'^ypte, Onat. PL IL-vn., and 

iwouniiiou ' '-  ■■- '- "-■-' '  ■^' " — '"'" ~ "■" 

(ttPagurtt- 



I hnie given of the epennBta- CauoSni, iM. dL Taf. II. fig. 10 (Bn^aui). ' 



_ . . With B 

, , 'e eqnafiy pedtcellated, tmt terml- 

—idiare developed the radladug celis tOr natewUha kindof snoker, and, therefore, are nn- 

Ihe Bpermatophores. donbtediy ausdUary Id tha net of oopuhttion. Xo 

n The laud crabs make an exception In this re- aiudlSuT organs haie heen fannd with Galatkea, 

.epect, fludrtnale genital orifloef ■■- '■■.—~' — =-'; —J '■--" >->■ '- •'■- •--' ' — 

the last segment of the body } sei. _.. .. . ., 

mat. Hat. d. Omat. I. p. IBS, P). XVin. fig. 6 are wholly wanting. Wlfli the Oartdoldne, Uie 

^ For Jetaciii, see Uie figures cited above ; lor pair of snal teel doea not difler tron the otliera ; 

J>aJiRiu-u>, MUne Edmaris, Hist. A. OiusU PL vriUi CrongoTi, D>iV,baTe I ftund the ittlemal pnv 

v^rn Sg. a I and (Or Hippol^tt, Sntj/er, loo. iongaUoa of thfoa bet blgtOy dereloped and gl». 

«lt^. fl, eg. 04, B. t broui ; irhlls with the partedor feet, te la very 

» There are two very ehort, and soft 'penises small, and, like tJiaaiternalciie^very nalry. Ao- 

TlA lUaia, Piaa, Cancer, Qri^iaiii, tupea, cording to Jhiji Ooo. i£k p. W, PL SL fig. SO), It 

Oeearcimia,PBTee!Uma,nmiela,&o. Thej are la annewhal similar iriti CortiJma. Xn>iitr(iK. 

lim, btiO, aad piAat forwards with Dramia. de. p. 31, PL 11. tig. 54, B. gp )uu ohKrved, wiOi 



H^polyte, I 
I. ; and Corui, £rlBnterungstaf. H^ 
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verse anastomoses. In front, the testicular vesicles are lost in these canals, 
which finally diverge from each other in an arcuate manner, as is also true 
of the Vas deferens of the Glomerina. In this manner, these canals, as 
two Ductus ejamdatorii, esteud to a triangular scale situated nnder the 
third thoracic Eegment, and terminate at the lower angles of this scale in 
two short, conical, penis-like protuberances.'^ 

With the Chilopoda, Ihe male organs are very complicated and formed 
upon a wholly different type. Their orifices are always situated at the 
posterior extremity of the abdomen. With some apeeiea, there is only a 
isingle, long, testicular tube into which pass two lateral, also very long, coe- 
cal tubes (Epididyjries ?). At fheir point of junction, arise two short Yasa 
ideferetdia, which terminate ia a oommoQ, short, campanulate penis. Other 
Chilopoda have two to three varieose testicular tubes which anastomose, 
loop-like, at both of their extremities, and terminate, at last, in a longer or 
shorter Vos deferens, which bifurcates in its course, but its branches come 
together again in a short penis. With all the Chilopoda, the common geni- 
tal orifice is connected with the short excretory ducts of two to four oblong 
Accessory glands, the nature of which is jet unknown.'^ 

§ 204. 

The Development of the Crustacea occurs, as with all Arthropoda, ac- 
cording to a special type.'" 

After the disappearance of the germinative vesicle, a partial segmentation 
■occurs upon a given point of the surface of the vitellus. By this process, a 
transparent, finely-granular, proligerous disc is formed.'"' The borders of 
this disc gradually extend over, and finally cover the surface of the vitel- 
lus. It ia then changed into a proligerous vesicle enclosing the remainder 
of the vitellus. 

At the pole of the egg where the proligerous dJso is first formed, are de- 

MForOiB male organs of the ChilogDstha, see pe(lHn™i»t«aTeaLcles(resfcuiae sfoifnoiM). The 

WefB, lnJHa«er'i Arch. lS43,p.iil6, Taf.XII- Into as manj DmcHm ^ncMioiorii. Perhaps liils 

XIV. i/Julaa, FalgdiamiH, ani GlumeTH). The abnorniBl orgsnlmtliiri ot these animals in this re- 

nro testicles of Cf^taeTit wen fimoerly descrlheA apeot, nill be reduced from further reoearcliea to 

rHs ovB^ee by SraniU i lee hia Beitf. Idc cit. p. tJie typ« of the Scolopva^ra- 

820,Tat XLL flff.fii hutluhasrecUdedlblainhis I The embrrolDify of Cruotacea has beflo brought 

T.^.__±. ,_- ^ _ nst- n~ (jig copa.]alaey out, espH^aily 1^ 3"- " — «— ., «..j >«««. .,«_ 




. . _. MtsIi Talgaris, in 

Frgriep'! neaa Hot. XXTV. 18ti p. 181 ; and 

livelyibe*emBl8Doeof*W ISls'i flnd'/oJi/, Siir led6velopp.'de8 CaridlnB,ln 
lis Bufmal. L.Dufma'a Uie Aim, d, Sfl. tf at. SIX. leo. ult. p. K, PL IV. 



"Organa of Scutifera b:d1cat« here a very dl£ 
orgmisEUian, Tbeie are two tesUciilar tubBE ' 
unite iDop-lLke at tlie anteriiir extreraity and 
Bend oiF a lone very flexuous canal which bs 

81 
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veloped the ventral portion togetker with the abdominal cord of the future 
embryo ; while, at the opposite pol^, ■where the bordere of the disc meet, tho 
doraal portion of the animal appears. Quite eaily tlie biwtoderma oaaba 
seen composed of an external or seroua, and of an mteinal or mucous 
layer. This last, after having enveloped the entue vitellus is changed 
gradually into the alimentary oaiial. The hepatic oi^ans aie only dever- 
ticuli of this last, while the antennae, the oral apparatus the feet, and the 
branchiae, are developed from the serous layei 

The embryos, thus formed, differ considerably, and their form is often so 
dissimilar from that of the adult animal, that, during their ulterior develop- 
ment, there is a real metamorphosis, which takes place by more or lesa 
numerous stages coincident with the act of moulting. 

An embryonic type quite general among the lower Crustacea, that is,, 
the Uirripedia, Siphonoatoma, Lophyropoda and Phyllopoda, is that which 
was first observed with Cyclops. There is here a long series of metamor- 
phoses. The monocle-!ike larvae have an ovoid, unarticulatfid body, usually 
provided with a single, simple eye, and two or three paiia of oir like ap- 
pendages covered with long hairs,"' 

With some Bracbyara, there is an equally well-marked metamoiphosis ; 
for, in leaving the egg, they have a long tall and two very large eyes , but 
with the first moulting they acquire two enormous, spur like apophj se'*, one 
on the front, and the other on the back.'* 



>f the OyclopLdae wi 



Koliar (IM. c 



p. BI, PI. in. IT„t 

rmblii^ CffpTtB. AmDDg the 

_ JVonimonji (loo. oit p. 11, to., Taf. U.- 

^ILJUmrer— — ' -' ' ' "' 

Uiree(Er»ir- 
iaiijtwo{A 

ig. ID), tbe «i£i7DE otBaimtittei 

lika ODd ba¥e ^x feet, as are also tboae ol 

Lemaeopoda described by RathJci tZvx Mqi 

is, Jnlr, 1M2, p. 118, Fl, III. lis. 19-33) bi 

CaOpa. The iMvae tH Ifinothoc (Rathki, No. 
AoCVaL Out. XX. p, 1B9, Tab. V. fig. B-IO) an 
or Argubu (MaHer, Entomosti-. p. 1^, T^h. Xi 
fig. 2, and furme, loo, oit. p. 453, PI. XXVI. fl| 

tbcy leave the egg ihey haie two eimple ejea, a 



• 'ift^'^bit 






PL VIIL IX. (flajitaio and Cliptia)i EalHi, 

p. 8S (Daphnia and Lynceiu) i B^d^ Uagaz. 
of Zad. and Bot. I. p, 532, Md n. PI. V. tig. 
12 Wvpris) j finallf Lov^ loc nit. p- lAl, TAf. 
T. t^. la (Euadns). 0£ the PhjUopoda, the mo- 
uode enjiryos of the Apodldne haTCtwo p&ira- 
<:f (eetybUeUHBe of ttieBiuiohlapoda have three ; 
Bee Scha^ffkr, Dor krebrartljita KletSuf. p. 119, Tat. 
I. fig. 3 ; and Zadiaah, hie. taC. p. M, Tab. IV. 
Og. 1-3 (Jpuiji Joly, loo. dt. p. 331, H. IX. flg. 
SB MsaurS ) Praiost, in Jurtne-f Hist- d. Mon- 
ml. p, 214, PI. XX. fig. f(Cliiroi:ephal«a), noi 
JoD/, loe. dt. p. 26T, PL VIl. flg. 4 {ArUmiay 



?or the Mobrjology of Jrga!ai, ment spots on the fctehead, but Ihsse last hi 
Arlemia and Branokliiii!, see Leydig-, Im- ett. yet no UghMefraeling befly. The muscles ai 
Siebold and KnUiker's Zalsohrlft, IL p. 341, and without striae, and even here and there are 
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The young of tte Paguridae and Macruva differ more or less from the adult 
animals,'"' But tliis difference is less with the Poeeilopoda, Laemodipoda, 
Stomapoda, Isopoda, and Araphipoda.'*' Finally, with the Myriapoda, the 
metamorphosis is limited to die increase of the number of the segments of 
lie body, and of the feet.'^ 

names Metalops^ STonoIepia imd Zoea (Milne eiubrjos and the ^DltB 3a 1?3S marked with Aata^ 

Sawards., Hisl. d. CniaL tL p. 280, 431), nntn cms, Homams and other Macrara ; see Ralhi^, 

Thompien peroelTed Oisk Ims nature ; see biB Bctirick. d. rhisskf.) and In the Duizig. Schcift. IM. 

Zot*. Besesreh. iui. PI. I. and U8 McnMh- on the oit. p. 28, Tat. n. Olemanu) , Da Cane, Ann. of 

' the Deiapoaous OruBta- Nat Biat n. IBM, p. 118, Pl.TI. VII. m Fro- 

LS3S, pt n, p, 6S9 ! see riep'a neue Hotia. xm. p. 8, flg. 4r4 (Pnioe- 

B, jDur. ISch 2D, p. 221, wiott and Cranffon)i Kroym-, Hi>P0Rr. ]oo. cit. p.- 

'i.ll,p.S10. Althoosh ST, PI. TL (^sBD^fe and ffDmama) I Jd^, Ann. 

n confirmed from dlr. d. Be, Hu. XIX. loo. mC Ft. IV. ICaridineX and 

- rat, reo^e (all Erdl, hn. aiL p. 18, Tat m. IV. ^emanii). 

le autburilj of B J " ~ 



bntemoL Boo. alrefldj be 

fH of appendagea and lla loi^ epine ia wboll/ 

K^DH ^oeaj uub aiirtja jja i-vitb ^iuiu. ui i.iab. iTOLidn^. This naturallsU aJBO. haa dgurcd sa 

Motil. XnLp'. 6, flB.'ll^-ia),'baa veriflei, nitb adult (Ann. d. So. Sat. IIL 18S6, p. 328, PI. XIV, 

Cimcar maemit. the ohservattons at Thompaan, ts. 14). 

Blf (fFiegmajm'a Arch. IMO, I. >or Ibe embryoa of the Isopctla and Aanihipoda, 

. , . , ,. 0, PL XL 1 air Morphii. &o. 41, 

_ _ , . Jb wonderflil melainorpliQBia at Tat II. I]DL (flopwin, Hs(»f 0, Jimfra, ij)g*i 

tt>e Bnaiiyiua nan no hmger be douhKII. See and .jBmA{ftiIs}iiror. Act Kat.Oir.XX p.l9, 

also ateeattntt. In tha Ovenlgt orer det kgl. Tab. I. (Phryxaa')! tita JtfiAie EdiMirdi,Ann. d. 

darake VUer^aberoeg SelBkata ITiirhaodlinger, 8c Hat HL 138fl, p. .828, n. XIT. tCymntkoa, 

18M, p. It, wJUSUer'iArcb. 1841, p. 313 (^inB), Axilaora, Phronima and Jma:tfCAjV), Bnally 

and eoodair, Edinb. Neir PhOoa. Jonr. No. el Rathki, In trfegDumn'i AiDb. 1389, loD. elb IK- 

18*2, p. 181, 10. m. 6e. 16-18 (Cancer maeiua). TE. (Myavi). 

t Thfi embryofl oT Faguma tfluDh haTe a frontal 7 See Oervofs, Ann. d. 1. Sec. Entomb de 

il4ie, were Jbo, belbre the dlscoTsrr of TioiBp- Brance, laal.aiid Institiit. 1839, p. 22; H'lWO, Rev. 

'mlgnuan's Atch. 1840, I? p.lSi.TaTm.V. 18«, II. p'.SSli and eapaMatl)- ivli^orf, Phitoa. 

1, S i alBO Rathki, Ibid. p. 2*2, and, Dani^. TraDsaot. 1842, part n. p. «9, and Ojctop. inc. cU. 

fftalSt. loc. en. p. 29, Taf. lU. ; Slcensrrup, hic. III. p. 3!>3, fig. Si;..S^, also la FroH'p'a, Ka« 

nit. ! and Cooibir, Ion, oil Ho. 66, p. 182, PI. DI. Motiz. XXI. p. 161. 
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BOOK THIRTEENTH. 
ARACHNOIBAE. 



CLASSIFICATION. 
§ 295. 



The AraChnoibae, whict are organized after very different types, have 
always four pairs of feet. The Tardigrada form no exception in tliia 
respect ; and altliough it may appear singular to find them placed in this 
class, yet this seems their most proper place ; only they should be placed at 
the head, for they form the transition of the Araehnoidae to the Annelides, 
exactly aa do the Cirripedia from the Crustacea to the Acephala.* 

The Araehnoidae are usually defined as Arthropoda wanting the anten- 
nae ; this, however, is incorrect, for these organs are not wanting, strictly 
speaking, but take the place of the mandibles, which are abaent, as will be 
shown hereafter. 

ORDER I. 
Cephalothoi-as multi-articulate. Special respiratory organs wanting. 

SUB-ORDMS I. TARBIGRADA. 
Legs rudimentary. Abdomen wanting. 

Genera : MUnesiam, Macrobiotics, Emydium. 

SUB-ORDER II. FYCNOGONIDAE. 
Legs very mucli developed, Abdomeu rudimentary. 

G enera ; Nymp/ion, Ammothea, Falhne, Phoxickilidium, Fariboea, Endeis, 
Phoxkhilus, Pycnogonv.m. 
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THE ARACHNOIDAE. 



ORDER II 



Cephalothorax un articulated, or biarticulated, Ilespiratoi-y organs con- 
eisting of tracheae. 

SUB-ORDER m. ACARINA. 

Abctomen unarticulated and fused witli the cephalothorax. Palpi simple. 

Family : Acarea. 

Genera: Bemodex, Sarcoptes, Glycyphagits, Tyroglyphus, Melichares, 

Dennaleichus, Af:arus, Pteroplus. 

Family; Hydeachnba. 

Genera : Liinnochares, Arrenurus, Eyldis, Diplodontus, Hydrachna, Atax, 

Family ; Obibatea, 

Genera : Hophphora, Oribates, Zeies, Pelops, Damaeus, 

Family; Gamasea. 

Genera ; Dermanys&us, TJropoda, Gamasus, Argas. 

Family ; Ixobea. 

Genus ; Ixodes. 

Family : Edbllea, 

Genera : Bdella, Molgus. 

Family : Trombidina. 

Genera : Erythrafus, Trombidmm, Smaridia, Tetranyckus, Bhynckolo' 

phus, B/iapkygTtatkus, Penthaleus. 

SUB-ORDER IV. OFILIONINA. 

Abdomen articulated, but indistinctly separated from the eephalothorax. 
Palpi simple. 

Genera : Fhidangium, Gonylepies, Eusarcus. 

SUB-ORDER r. FSEUDOSCORPn. 
Abdomen articulated, but indistinctly separated from the oephalothorax. 
Palpi forficulate. 

Genera : Obisium, Ckelifer. 

SUB-ORDER VI. SOLPUGWAE. 

Abdomen articulated, distinctly separated from the cephalothorax. 
Palpi simple. 

Genus ; Gedeodes. 
31* 
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ORDER in. 

AMomen ond cephalothoras unartieulatod, distinct from eacli other. 
Respiratory organs consisting of tracheae and lungs. 

SUB-ORDER VIT. ARANEAE. 

Genera : Mygaje, Thomisus, Uptiotes, Lycosa, Ddomedes, SaUkzts, Seges- 

tria, Dysdera, Scytodes, Clubiona, Drasms, Argyrorteta, Clotho, 

Agelena, Lackesis, Tegenaria, Micryphantes, Tkertditm, LinypHa, 

Epeira, Tetragnathus. 

ORDER IV. 

Abdomen articulated. Oephalotkoras unarticulated. Eespiraforj or- 
gans consisting only of lungs. 

SUB-ORDER VIII. PHRYNIDAE. 

Abdomen distinct from the eephalothoras. Cheliceres unguiculate. 
G-enera : Thelypftonus, Pkrynus. 

SUB-ORDER IX. SCORPIONIDAE. 

id from the ccphalothoras. Cheliceres 

Genera ; Scorpio, Biithus, Androctonus. 
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CHAPTER I. 



§296. 

The external envelope of the Araohnoidae is uaually soft, or coriaeeoMf 
Tarely horny;''' but in no instance doea it possess a proper eontraotility. 
In place of this, however, it is extensible in the highest degree with many 
species. This extensibility is seen especially with those species which are 
accustomed to long fasts, haying only an occasional opportunity to fill their 
digestive canal with food consisting of the animal juices.'^ 

The envelope is composed here, as with all the Arthropoda, chiefly of 
chitine.*^^' To this last are undoubtedly due its solidity and indestructibility, 
■which may be observed with the small and delicate Acarina and Tardi- 
grada^ not only when it is in a fresh state, but even after it has been cast 
off by a kind of moulting.'" 

§ 297. 

With most Arachnoidae, the cutaneous envelope may be separated into 
two tunics ; an external and an internal. Th fi t ' th m I'd A 

thick, and, in the cephalothorax and the ex m h n a II 1 

structure. Upon the abdomen of the Ara nl A P " 

peculiar, waving markings which, as concen gs u d h b f 

tlie hairs ;'" but it is difficult to determi f b y d 1 I ca e 

plicae, or the effect of the intimate structu f h k W h Jxod 
only, these prominent lines appear, unmistak bly as f d f h p 1 m 
for they completely disappear when these animals aie gorged with food. 

The epidermis is often provided with papillae, clavate excrescences, 
spines, bristles, simple or plumose hairs, and even, sometimes, with scales.'^ 
These various cutaneous formations, which are usually hollow, either 
occupy only certain points, or are extended over the whole surface of tha 
body, giving it a velvety or a furry aspect. 

The internal tuuio of the sklu consists o'f a thin, always colorless mem- 
brane, finely granular or fibrillated, which is perforated at those points 
where there are hair-like or other formations of the epidermis.'*' Directly 
beneath this membrane, which, undoubtedly, reproduces the epidermis after 

1 Itor eiample, wLlh the Scorpionidse and Phry- tai^ne ( he. iM.). and of Hu 

iddiu. Iba cutoiieiHU enreli:^ <s lu>rrt«3l aiKl elia, Suhella, Hermione tuii 

mo^ A^agile wiUi die Oilbaua, vliBre It bceakB like Laeviig and Kulliker (Am 

glBU Itata Uifi ligbGot pnaan. p. isaj. 

* Ear sxanqil^ wUli lindu, and Arftat, aa aita 1 Tor example, with Eped 

with Ihe psn^ai ISTTU of iienaui Hjidrachnen ism, Argynmeta, fioZlicui, 

aDdTrombldUuh, known mkLerthenaoieBDf^A/y- 3 Plumose beira are very 

B Laaa^nt, Oompt rend, XVI. 1843, No. 19, SalMcat, Bull clarale eioreai 

ocFrDr^'ineneHol.XXVn.p. ^saASchittiit, bidina ; see Hetnumn, loM 

ZuF vergleloh, FhyBlol. p. 47. ^ I am uuable b> say wheU 

1 "B^i soHdllr of the skin with the Isrdlerada, hraiie is pririoneed at these [ 
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moulting, is a layer of colored vesicles and granules, which can be seen 
through the skin, giving it the often very beautiful colors which are 
observed in many species. 

The various divisions of the cutaneous slLelefon, of which the number is 
quite limited, have been so thoroughly studied m zoology, that they may 
well be passed over here without notice 

The Cephalothorax sends off from ita inner surf loe, especially with the 
Opilionina, and Araneae, various processes, which seive, as with the Crus- 
tacea, as points for the insertion of muscles, and as septa between certain 
organs. With the Araneae, they form, at the bottom of the cephalothorax, 
a solid horizontal plate, — a kind of internal skeleton, which, before and 
behind, is attached to the eternum by two tendinous ligaments. This plate 
is deeply indentated on its anterior border, and furnLshea points of inser- 
tion for the muscles of the estremities, as well aa for several other 
parte."* 



OIIAPTEB II. 



MDSCDLAU SYSTKII AND ORGANS 

§ 298. 

The voluntary muscles of the Araclinoidae are of a dirty-yellow color, 
and, like thoseof the Crustacea, are distinctly striated transversely.'" Their 
general disposition agrees, also, with those of Crustacea,'^ 

The principal muscular masses are found in the cephalothoras, for here 
arise, not only the muscles of the parts of the mouth, but also those of the 
first article of the tactile organs and legs. With those species having an 
unarticulated abdomen, the muscles of this part of tJie body differ from 
those of Crustacea. For, directly beneath the skin, is a thin layer, com- 
posed of numerous short, riband-like fibres, interlaced in various directions, 
and frequently anastomosing with each other.''' Moreover, with many spe- 
cies, there are, on both the dorsal and the ventral surface of the abdomen, 
depressions of the skin, from which pass off small muscular bands, which 
penetrate into the interior of the abdomen, and pass aniong the viscera. 

With the Araneae there is, generally, on each side of the ventral median 



cu. u. twt, ri. A,AJ. iiM- d»j, aiAi uj iitmjunua ikn uia LDUBCleaof Pholongiv^tl and My^ 

(Bau d. Araoh, laf. II. llg. iS), has been daoribBd Talk, and (fojBMKM, loc oil. The very i 

perbapB, hWi Plialmgium, aod, as It Urn unili^r tee Dityire, loc. olt. p, ^ PI, XVII.-XIX 

or Tlaiiig; teaa Uili laiE ; see TtUk, loc. cit. p. Sii, TreviTomia (Veim. SobrUt. L p. », Tat. I. 

or In Frorieji'i nsne Sotii. XSX., p. 180, a. n.), and by Brandt {Uedte. Zoal. I. p. I 

1 The TardiKtadB t — —.•— •- .ti- — t,i i_ o - - — i __ j a. w„. vi¥i 



. 33a. ' ' fliinal' bj* Tallc (kic. ciL p. 164) Willi Plutlm- 

8) Willi Myeale. 
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]ine, a tendinous ligament, on which aro inserted several of these muscular 
hands/'* It is very probable that these animals can, by this apparatus, 
compress their abdomen in various directions. 

§ 299. 

The locomotive organs of the Arachnoidae are situated exclusivclj on the 
cephalothoras. Tliey consist of only four pairs of legs, of which the first 
may, perhaps, be regarded as the posterior pair of metamorphosed max- 
illae.*" 

Some Mites, only, when young, have sis feet, and the young of the Pyc- 
mogonidae have, also, only foar. Witb Phrynus, and ThelyphoTMS., the first 
pair considerably resembles two multi-articulated tactile organs; but with 
Galeodes, these same organs have wholly the appearance of legs, es:ceptJng 
they are without claws. With Mygde, the maxillae of the first pair have 
the form of feet, and their extremity is not only unguioulated, but also pro- 
vided with a tarsus. The other Arachnoidae have usually nails on all flieic 
feet, and, with some, each foot may have four nails.'* With many Ara- 
neae, the nails have, on tbeir convex side, a pectinated appendage.'^ 

As to the types of the articulations of the legs, they are usually as fol- 
lows; first, a movable Coxa; then a short Trochanter; then a longer, 
stiff Femur ; then a Tibia, divided by an articulation into two nnequal 
parts ; and, finally, a Tarsus, composed of a long and a short article. With 
the Phrynidae, not only are the first and antenniform pair of feet already 
mentioned, different from this type, but the three other pairs have a great 
number of articles, each tarsus having four. But the Phalangidae differ the 
most, — the tarsi of all the feet having an extraordinary number of articles. 
On the other hand, araong'the lower Arachnoidae, and especially with the 
Acarina and Tardigrada, there are species with which the seven articles 
just mentioned cannot be easily distingaished, for the articulations are less 
in number, or wholly indistinct. With many of these species, some of the 
pairs of legs, or even all, are reduced to real foot-stumps.'" Numerous par- 
asitic Acarina have, between the nails, a small organ (^ro^mm), by which, 
as with a sucker, they can attach themselves to foreign bodies."' These 
organs are most developed with Sarcoptes and allied genera, which are 
without nails, for they here consist of a long, pedunculated disc upon all, or 
only upon some of the feet.'"' With the aquatic Hydrachnea, the swimming 
feet have no other peculiarities than that one of their sides is thickly pilose. 

4 Fot these iDuadeB, the cutaneouB lD9erti4>nB of all the eight legs of Tyroglyphits anrt Gtycipha- 
which, with Ihe Ar»iiea«, wLlh Chel{f6T and Pha- gtis. but iritli Die anli:rior l^a, onlj, with Sorcoji- 
limgiuBi, hsye been taken hy Trfmranua (.Una tea. The posleilor legs of this lost genus, and aU 
d. Arach. p. 23, Caf, U. 6g, 11-lS, Tai. III. Bg. of Uiem nith the Tardigrada, and with Demnitex 
29, and Venn. SehriCt. L p. IS, 33, liitt. U.) fur the foiaculorum, ace only ahuple Btucips. 
stigmata, us Brandt, Uedis. Zool. loo. i^t. p. SS, BYocemaipiB,wiai Ixodes, Jrgaa.Demiaayi- 
Tat XV. fig. a, 0. «., and Ann. d. So. Nat. loc, cit„ «h, Pleraplua, io, 

1 See Dugia, Ann. d- So. Nat. I. p. 7, and ahaent with thepeDUIUmate pa4r ^legfl; and wiLU 
Erich&aa, Enhanogr. Heft. J. p. 7. Ssreoptea equi, vHh the last pah-. With Sor- 

Imt Pkaiaiigiam, Hoptofkora, and Daniaeaa, waMing wlHi the last two pairs. With Sareaptet 

bave only one i while Segeetfiat L&cheeis^ nod A^opodet, Qlyej/pkagMt prunorum, and Mtti^ 

Clothty ae well aa Uemttdfx, PelopSj Zetex^ and c^as agios, nil the )^ have long pedonoalated 

Oribates, have three, and Emyditim and JUocrg- Drgana of this Und ; see /ferine', Vie KrdtzmllbeQ 

tiotne hsve eren (Out. der Thiere, in the Nay. AM. Niil. Cur XVIII. 

5 See the llgurCB ot aamgugfllic. cil. part II. Tab. XLlII.~XljV. 
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OHAPTEll III. 



§ 300. 

The grades of deyelopment of the Nervous System with llie Arachnoidae 
are very differeot, being connected with the divisioiiB of the cutaneous skel- 
eton. For, when these last disappear, those of the nervous system belong- 
ing to them, and often the ventral cord, are concentrated, as with the 
TjrachjnToas Deeapoda, into a single ganglionic ma^, occupying the ventral 
portion of the cephalothoras ; while, if the body israulti-articulate, this sys- 
tem resembles that of the macrurous Deeapoda. In both cases^ with only 
a few exceptions, there is a cerebral ganglion dtuated above the oesophagus, 
and connected with the ventral cord by two short commissures surrounding 
this canal. Prom this ganglion pass off nerves to the eyes, and the maxil- 
lary palpi or so-called mandibles ; while the first pair of masillae, changed 
into tactile organs, receive their nerves from the anterior extremity of the 
ventral cord. 

The intimate structure of the nervous system, with the Araehnoidae, con- 
sists of primitive fibres much finer, and ganglionic globules much smaller, 
than those of Crustacea.'" As ki the direction and disposition of these 
fibres, those of the Scorpionidae almost exactly resemble those of the 
Myriapoda.'^' 

§ 301. 

The nervous system b most simple in its organization with the Acarina. 
In those species where, as yet, it has been found,"' it consists only oi' a 
simple abdominal ganglion, from which pass off, from all sides, the peri- 
pheric nerves; and, upon the upper surface of which, is detached a simple 
tiansverse band, under which the cosophagus passes. 

With the Tardigrada, this system is a little mote developed, although 
the brain is still wanting,'^ It consists of four ganglia, corresponding to 
the four segments of the body, and connected together by double longitudi- 
nal commissures. Between each of the ganglia, the commissures are con- 
nected by a transverse filament. The nerves which proceed from the 
ganglia belong to the muscles; but the first ganglion sends, moreover, in 
front, four larger trunks, which are the nerves of sense, and are distributed 
to the eyes and palpi. '^^ 



flrmadj wiCh fdwrfu, this pasaoffa of Uie cesopbafoa 
thrcm^b the ^prlodpal gan^oiilo maaa. WItb 
Troml/iaiitm, nhofie HaDglion La aomairhat rad^ish. 
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The ventral cliaiii of the Pycnogonidae ia composed likewise of four 
ganglia, but these, which send off, each, a nerve from its side to the corre- 
sponding foot, are contiguous, and the first connects with the ovoid cerebral 
ganglion by two lateral commissures.'*' 

With the Araneae, the central portion of the nervous system consists of 
a large aub-cesophageal ganglion, and another, smaller and above the (esoph- 
agus. They are separated from each other only by a narrow fissure 
through which the cesophagus passes. The super-cesophageal ganglion, 
which is somewhat emarginated in front, corresponds to the braiti, and 
sends off neives to the eyes and eheliceres. The sub-cesoph^eal gan- 

tlion, situated in the middle of the cephalothorax, sends off, on each side, 
mr laigei proeesaes tiom which arise tiie nerves of the feet. Its anterior 
border supplies, moieover, the nerves of the two palpi ; and from its poste- 
rior margin pas? off Iwo iierves for the abdominal viscera. *" 

The nervous system of Galeodes,'"' Phrynus, and Thelyphonm,''^ has &. 
like disposition 

The central mass of the nervous system of the Phalangidae begins by 
two conical, contiguous cerebral ganglia, which connect with a sub- 
cesophageal, fused ganglion, by two short lateral eomraissuves. This ven- 
tral ganglion is composed of a transverse portion, which ia situated in the 
centre of the cephalothoras, and of two lateral portions which consist, each, 
of an anterior or larger, and a posterior or smaller lobe. These lobes send 
off nerves to the eight legs, and in front, others to the palpi ; while from 
iJie posterior border of the transverse portion pass off several nerves to the 
viscera of the abdomen.'® 

With the Scorpionidae, the nervous system is very highly developed. 
The brain, which ia not large, is composed of two spheroidal, super- 
(esophageal ganglia fused together. Above, and in front, they send off^ 
nerves to the eyes and the eheliceres; and below, they connect with tha 
first ventral ganglion by two short, large filaments, which embrace the 
(esophagus. The first ventral ganglion is pretty large, being the result, 
probably, of the fusion of several gingln It is situated in the middle of 
the cephalothoras, and sends nerves to the \ alpi and to the eight legs. In, 
the rest of the body there. are three ventral ganglia smaller, and followed 
by four others situated in the tail All these gduglia are connected by 
double, longitudinal commissures, and the poateiioi neveii give off, from 
eaeh side, two nerves; while from the last ganglion arise also two others, 
whioh, passing backwards, soon unite and extend to the very extremity of 
the tail, sending off nerves right and left '" 

t ^aatrejaglf, loo. <*t., IT, PL I. tm. 1» 2'i bIso 8 The nerrous BTBlem hsd alreadj bCGn partially 

* TVemraSM, Ocber d. Idd. Bau d. AcBoh. p. XeX. IS . flg. M) , bnt Espeoiallj', and willi full de- 

44, lat T. flg. 46, and Zellaoh. (. PhyaluL IV. p. 94, tails, by TMi*. ItB. elt p. 334, PI. V. flg. 81. 

laf, VI. &(. 4 ; lionet) loc clE. p. lOD, J>L XXL » Eur Uie necrous ByBlran of the 8oi>rp(oiildiier 

flg. aa ; BromU, Modil. ZooL n. p. BO, 'raf. XV. see TmlTanaa (Bau. d. ArMh. p. 14, Taf. I. flg. 

flg. 3, i, or Ann. d. Se. Nat ttti p. IM, PL IV. IS, and Zeltichrilb f. Fhrdol. IV. p. 89, laf. VI. 

flg. 4 . D«ffJ., VM. VI. p. 171 ; Oruie, Itfr eft Bg. 1-S, and M-iUeT, loo. oil;, p. 60, Tat. L flg. 6, 

■p, 302, and fliudly Owen, Lectni-UB, &o., p. QKi, ^. T) ; but eflpedolly Newport?a excellent descdptloa 

luatrucUveinaqQer,llieQervouB9ydLemofaMy£-a/0 traced, with Androctonux, the Dervesof the ex- 
ists, p. «S, and X. 1843, p. 3m. 
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§ 302. 

A Splanchnic nervous ajst«m has been observKd with only the higher 
Araehiioida* ; but here it is highly developed. The odd stomachic nerre 
baa been the part most difBoalt to discover ; it is observed, however, with 
some Araneae, — the posterior border of the brain sending off two small 
filaments which traverse the central opening of the stomach but unite on 
its dorsal surface.™ ' The Scorpionidae have a similar stomachic nerve which 
:a]BO arises from the brain by two filaments which have a small ganglion at 
the point of their union.'* 

With the Phalangidae, Araneae, Galeodea, and Phrjnidae, the splanoh- 
nic nerves are very distinct. They arise from the posterior border of the 
central nervous mass situated in the eephalothoraK, and are distributed to 
the digestive, respiratory, circulatory, and genital organs, and have, some- 
times, ganglia on their coutse. With Pkalangiwm, there are three of 
these nerves arising from the posterior border of the transverse portion of 
the ventral mass. The middle one of these nerves divides into two 
branches, which dilate into two ganglia conneoted together by a transverse 
anastoniosia. From these two ganglia arises a nervous plexus, which is dis- 
tributed to the internal genital organs, and to the corium. The lateral 
nerves, directly after their origin, likewise divide intc two branches, each of 
which forms a ganglion ; the external nerves after a shorter, and the inter- 
nal afler a longer course. The two external ganglia thus formed send fila- 
ments to the terminal portion of the genital organs, while those of the two 
internal ganglia are distributed to the digestive tube and neighboring or- 
gans.*^ With' the Araneae, the Galeodea, and Phrynidae, the posterior 
«streniity of the principal ventral ganglion sends off two considerable 
nervous cords, contiguous, which pass into the abdominal cavity where they 
are distributed, radiatingly, to the digestive organs, to the pulmonary sacs, 
to the genital organs, and to other abdominal viscera. '^ -:■--- i 
dividing, they unite in a common ganglion.'*' 

JLp. 90, Taf. Xv! tig. 4, d„ and Bg. «, o., or m 4 Thia - - 

the Isis, laai, p. IIOS, Tat Vn. 6g, B, b., and Be- nm (Bmi 

nierk. (ib. A. MuodmagediiMTen, lot olt p. IS, or indigenoi 

Ann. d. So. Nat. V. p. Oi,and XIII. p. 18*. PI. Mat. VI. v. iia/, wiui luiisuit. nuiiuiiuiiB v> 

IV. flg. 8, 0. Thia HSioeiieria has been retoundbr Brand: (iaedia. ZooL II. Tef. XV. fig. 3, and 

Omlie (l«J. tM. p. 3»2), with other indigenous Ann. d. Sc. Hat. XTTI. p. 18B, PL IV. fig. 4Jj thil 

Araneae. WithJUii-o!e,aa»rdingl»Duff*j(Ann. ganglion is wanting willi EpeiTa, and Trevi- 

d. So. Nat. VI. p. 116), OifTB are, instead nl two ronui (Heltach. (. Phyelol, IV. p. OS), has valnlf 

shople tllamenta, two lateral eaogllonlo net-wotks, smght for it in a Bfsaillan iinder. Blanchard 

i See Nei^Tl, lot clL* f^ rfer ffocuen [Tljdsoli. X. ^ 3!0), wiUi rft«/y- 

* [^ 302, note 2.] Sec also Du/oiir, loc, ell. p, 251. —Ed. 
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CHAPTER IV. 



§ 303. 

The iBulti-articulated antennae with which tlie Crustaflea and Inscota are- 
endowed, are absent with the Arachooidae, or, more propeiij speaking, they 
are changed into prehensile and masticatory organs.*'* 

The palpi, which are absent with only a few Arachnoidae,"® amst be re- 
garded as the principal seat of the sense of Touch. These tactile organs 
always receive two considerable nerves arising from the anterior extremity 
of the ventiai ganglionic mass."^ A very delicate sense of touch exists, 
also, in the extremity of the feet, which are well supplied with nerves ; 
and, for this object, vie feet of the Opilionina and Phrynidae liave the 
form of miilti-articulated antennae. 

With the Araneae, this point admits of no doubt, for these organs (the 
feet) are especia,lly used in the formation of the web. 

§ 304. 

Although we must grant to the Araciinoidae the sense of Taste, and that 
of Smell; and although many faets show that they have the sense of Hear- 
ing highly developed, yet, at present, nothing satisfactory has been discov- 
ered either as to the locality or the structure of the organs which arc the 

§ 305. 

The organs of Vision of the Araohnoidae consist always of simple eyes 
{Stemmata); but among the lower Araohnoidae, there is a complete series, 
namely, the parasitic Mites, and allied groups, which are entirely deficient 
in these organs.'?' 

The stemmata of the Araohnoidae have "esactly the same organization as 
the simple eyes of the OruBtaeea, They are composed of a simple and 
convex cornea, of a spherical lens, and of a concavo-conves, vitreous body, 
which is surrounded by a Retina. Each of these eyes is enveloped, before 
and behind, by a pigment tunic corresponding to the Ohorioidea ; its color 
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is very variable, a id, in front, it teviniDates between the leniJ and the vitre- 
ous body by a ring wbieb resembles an Iris. When two of these stemniata 
are contiguous, th.e pigment tunic is common beiween them.'^' 

The number, the situation, the disposition, and the direotbn of the eyes, 
present so many variations, that they have been used by zoologists to char- 
acterize the genera. Chelifer, Erythraeus, Smaridia, Tetranychus, Arre- 
nurus, and the Tardigrada, have two of these organs on the anterior por- 
tion of the back, while with many Oribatea, they are lateral and anterior. 
With Trombidium, there are two eyes also, but they are situated directly 
above the first pair of legs, on clavate peduncles.'^' With the Pycnogo- 
nidae, and with Obisium, there are four eyes situated on the first segment of 
the body ; there are tbe same number, also, with Bdella, ShynchtA 
Eyldis, Atax, Diplodontux, Hydrackita, and lA-mnochares, situated ( 
anterior part of the back.™ 

With the Opilionina, there are two median, larger, and two lateral, 
smaller eyes. The first of these are situated on a tubercle, and their cor- 
neae fiice right and left.'^' With Galeodes, there are six eyes on the 
anterior border of the first segment of the body ; of these, the middle or 
largest pair is directed upwards; another, situated in front of these last, 
foi-wards ; and the remaining pair, inserted above the anteriorlegs, later- 
ally.'"* The Araneae have, usually, eight eyes; only a lew have but six.'" 
These eyes, always situated on the cephalothorax, are generally of differ- 
ent sizes with the same individual, and are either grouped symmetrically 
upon the anterior median line of the cephalothorax, or scattered on its 
lateral border."' The dorsal eyes are directed upwards, and the marginal 
ones, forwards or laterally. 

The disposition and direction of these organs are conformable with the 
animal's mode of life ; some species watch their prey in crevices, fissures, 
or tubes ; while others remain motionless in the centre of their webs, or 
lurk from side to side, — a kind of life requiring them to look in all direc- 
tions. The color of the pigment of the eyes is based also upon the same 
relations ; for, with the diurnal species, it is green, reddish, or of a 
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iDrowniali black, as with tLe other Araelmoiciae ; but with the nocturnal 
■spiders, it is replaced by a membrane which has a splendid lustre,"" With 
the Phrynidae, there are also eight stemmata, of which two are situated on 
the middle of the eephalothorox, and the remaining sis. form a triangle 
composed of three on each of its sides. 

With (he Seorpionidae, the eyes are the most numerous. There are two 
large eyes on the middle of the cephalothorax, then a row of from two to 
£ye smaller on each side of its anterior border. 

The number of optic nerves depends, usually, upon that of the eyes. 
But the Seorpionidae form an exception in this respect ; for their braia 
sends off, at the side of the two median optic nerves, two other nerves, 
common, and belonging U> the two rows of marginal stemmata, but which 
'do not divide until they have reached these organs.'^" On acoount of the 
usually deep position of the brain, the optic nerve is generally of oonsid- 
■erable length ; but the Pyonogonidae alone differ in this respect from the 
*ther Arachnoidae, for, with Phoxickilns, the four eyes are situated directly 
on the brain, and, with Ammolkea, this last sends off, as a common optio 
nerve to the four eyes, a large, short prolongation.*'" 



CHAPTEK V. 



§ 306. 

The entrance of the digestive eajial is surrounded by very variable 
«rgan8, but, with all, the Mandibles are always wanting. The organs usually 
«alled such are only antennae metamorphosed into prehensile and masti- 
catory parts. This is shown not only from the cerebral origin of their 
nerves, but by the feet that they, or more properly the Oheliceres, never 
act, like the mandibles of the other Arthropoda, in a horizontal direction. 
Most of the Arachnoidae live on liquid food, and, therefore, the basilar 
article of the maxillae is more or leas abortive, and is rarely used in mas- 
tication, while the succeeding articles are changed into a usually very 
large tactile or prehensile palpus. 

In general, the organization of the parts of the mouth with the Arach- 
aoidae may he divided into the following five types : 

1. With the Tardigrada, there are real organs for suction. These con- 
ast of a kind of sucker, situated on the end of a fleshy proboscis which can 
he retracted intc the head. On each side of this proboscis there are two 
■Stylete (teeth) which, by means of a special muscular apparatus, can be 
protruded into the former.'" 

2. With most of the Acarina, the two ehelicerea are sometimes forflcu- 
late or unciform, sometimes cultrate or styli.'brm, and by their use, these 

» D«gls, Am. d. Sc. Nat. VI. p. 17S. « qaatrefage3, loo, cit. p. 17, «. r. flg. 1'., 

■Tut VL t^. 8 1 and Mulier'. Znr verglf ioh, t-hjii- I Ssc DoyA-j. loo. cit, p. SIO, PI. XIII.-XV. 
lul. Ik. p. S21, Tat, VU, «g, 10, or Ann. d, Sc. 
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.■small aniittals can pievee or cut an may be required. These cheliceres are 
free, or lodged in a sheath out of which thej may be protruded ; some- 
times they are covered, above or below, by a frontal or ohin-like process. 
In a few instanoes, these processes are united, forming a proboscis out of 
which the ohelieeres may bo protruded.'" The firat pair of maxillae, 
which are inserted on the aides of the cheliceres, are wholly unfit for masti- 
■catory organs, and, being destined for tactile parts, they have the form of 
palpi. These palpi are sometimes multi-articulated, sometimes uni-articu- 
iated, and, from their various modifications, have received the names of 
I'alpi rapaces, anchorarU, fwsiformes, Jiliformes, anientdformes, valvae- 
fwmes, and adnati.'-^ 

3. The Oribatea, which, from their herbivorous nature, hold a distinct 
place, not only among the Acarina, but also among the Araehnoidae in gen- 
.eral, are diatinguished also for the organization of their buooal organs. 
Their cheliceres are protractile, and the first pair of maiillae, situated 
under them, forms a complete m^tloatory apparatus, their basilar article 
being developed at tie expense of the rest into a large deoticulfttod 
piece. The other articles form only a very short palpus."* 

4. The Pycnogohidae, Opilionina, Pseudoscorpii, Galeodea, and Soor- 
pionidae, all, have tri-articulated cheliceres. Under these last are situated 
the first pair of maxillae which have no masticatory character.'" With 
the Scorpionidae, and Pseudoscorpii, they are long-forfioulate, while, with. 
tJie Galeodea, the Pyenogonidae and Opilionina, they are antennifbrm. 
"With the Phalangidae, only, there is observed on their basihir article, a 
hairy, obtuse appendage, comparable to a rudimentary maxilla.*' With 
■the Scorpionidae, the two basilar articles of the pincers are so approx- 
imated by their flattened internal surfaces, that they may well be used, for 
iJie bruising of soft animal substances.''' 

5. With, the Phrynidae, and Araneae, the cheliceres have the form of 
bi-^rticulated, uncii'orm antennae. The basilar article of these so-called 
mandibles is always very thick, and the terminal article consists of a 
small, very sharp hook.'"' When at rest, this last lies folded on the inter- 

oj dei:Lticu1al£d ma^Uae, fttted for mastjcatkm, 
\ Hoplopkara, Psiopa, Zttet, Qribateg, Da- 

J&rdin, Observ. au Mtoruao. J^. XVLI. flg. 10, 11 A Some ^cuogouldBe fiwm the odI; ratceptioD. In 

i(ADiBTtii). thsy are uufuiculat? nith 7*rom/fidi- this resijeot, Witii PaHboea, the oheLlceres are 

am, Enflhraeu9^ SmariHa, Alax, and Ei/iias i ^luple, tri-arliDDlate uid ck&vate ^ bat qilh £m£er«, 

va Trevv-imua, Verm. Schrltc. I.Tur. V. He. 2U Pi/ctmgonum, uoi Flioxiekaui, Chty ors .whoUf 

(TrowMriiani). They are Kiliform with Ihs /«- vorating; «k Phil^ipi, ia uricgmmm'i Anm, 

adts, Telranieiui, aAyaeholDfiai, Skaphis- IS^, I. laf. IX. fig. 1-3 ; lOso Smigxi/, Jaliai' 

(aim is naardBa by erane authors aa sn nwler lip. Sanign}/, Mfm. &□, I. PI. TL flg. S, d. 

It la f)>aiKl vlth Dermanyasus sjid SAapkigna- 7 It la well known that the Scer^uTdaa and 

thaa 't nbile, witb laotlet. It bel^^ to tha uhlo, the other Tapaclona ArBdmoldae, merely auolc 

and Oaa forms an undsr lip. inth Smaridia, th^ pray ) but It is aail that Oaltodei davoni's 

and Sitretptts^ the ohelloeTffl are oucompuised by complett^ tha huecta which It baa caught, aeidi^ 

a kind oF tal« i oee UuSanUn (Obflerral. &□. PL tbem wim ttaelr abellDeree, and «atlii^ tbem piece 

XVn. tU. 1-^ (Sarcaptat). With Imodta, the b; pieoe. Durmg these praoasa each ebellceFa 

cbelTseres sre cnlaale aod dcolioalals on their acia separUely gallon, Ann. of Nat. Bist, XJI. 

sxterDsl bordeca, gea aanifaji, DeBcrlpl. a<t ISiS, p. SI, or froriep'i neue Hot. Xxnil. p. 

I'^pte, PI. IX. and Aaioam, Aon. d. So. Nnt. 49). The Phalaugidae have probably the aaiu 

XXV. FL XIV. The brevity and Ineqaalltj of bakts, for h'agmejitB of hieecw whleh they hais 

.erinoeei, we'i* flua to tlie eirtunutanos tbat they Joo. oU. j>. 1!4S). 

vrera imperfin^tty and Qhequally pruU-oded from S See Roetel, loc. cit. Taf. XXXVII-, and Sa^ 

Uie\t ahealh. vi^n, DcBcriiit. de i'^KypM, PL I.-VIII., also Lj- 

gii I see inu. a. Bo. Nat. I. p. 11, 
32* 
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nal Bide of, or underneath tJie basilar article. It is erected Allien tlie 
animal, for defence, or for the seizure of its prey, inflicts a poiionouh 
wound ; and, for this purpose, the excretory duct of a poison-gland 
opens at the apes of each of these hooks.®' The first pair of maxillae is 
changed, with the Araneae, into very long tactile, and with the Phrynidae, 
into prehenale organs. Their basilar articles form two upwardly directed 
prominences, which are contiguous at their bristly, internal bprders, and 
thereby cover the entrance of the oral cavity."® As the Araneae bruise, 
by means of these prominences, their prey which they have seized and 
taken into their month, these parts may be regarded as rudimentary 
maxillae. 

The entrance of the Oral cavity is surrounded, with most Araehnoidae,. 
by a soft, unequal border. This may be regarded, in part, as an upper and 
. under lip, and partly as a tongue.'"' The orifice and cavity of the mouth 
are often provided with small hairs pointing inwards, among which are 
sometimes observed horny ridges, which serve, probably, as teeth. The 
Araneae have this peculiarity, that their large oral oavity has a groove on 
the median line of the palate, which is continuous into the cesophagus."^ 
Its lateral borders may be so approximated that it is changed into a canal. 
This apparatus is certainly very serviceable to these animals in sucking 
their prey, after it has been punctured repeatedly, and taken into the 
mouth. 

With very many Araehnoidae, the food, before reaching the proper 
digestive tube, traverses a very short cesophagus."^' 

with the Araneae, this canal is geniculate, of a homy consistence, and, 
at the point where it enters the stomach, it presents a prismatic muscular 
enlargement on which is inserted a large muscle arising from the centre 
of the dorsal shield and passing through the central opening of the 
stomach.'"' This serves probably as a sacking apparatus during the pre- 
hension and deglutition of food.''^ With the Tardigrada, the (esophagus 
terminates also by a muscular apparatus of this kind, which, with Macro- 
hiatus, and £jmydiwm, is spheroidal, and with JliH»e«um, cylindrical.""' 

§30?. 

The Intestinal canal of the Araehnoidae' is formed after two different 
typos. 

1. With the Tardigrada, Aearina, Pyenogonidae, Opiiionina, Solpugi- 
dae, and Araneae, the stomach has a greater or less number of oaecal 

9 See S 315. waoph^us of the Pycnogonidac) Ml, SMbsequeiitly, 

10 Se« Treittrmas, Baa &. Aradi, Taf. II. fig. lie Ibuiid tbat he wsis Oectijed, and Uiat vibraUla 
14-18, r., and Brait4t, aieflis, Zml. n, Taf, XV. organa were wanlfng here aa KlUi aU U» Aitbro- 



1 'with ' the Araneae, Bnd Seorpionldae, the M Brandt, McdiK. ZooL I. p. 89, Taf. XV. flg. 
ranee of Uie tamO, MBa tumM, pilose upper e,b.,ai: Ami.d. So. Mat XUI.p.iea, PI. IV.Bg. 

IB Pyoii<«odlda*, the oral la This suctorial apparatjia appears to IiaTe 



oriflce is proloDged, sneut-ltke, betireeu ion m 
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la Bm isonef, loo. (it p. 401, PI. XXL Hg. 4, iyoncl (IM- cLt. p. «e, PI. SXI. fie. 4. D E^ 

tl, and Dusie, Add. d. 8c. Nat, VI. p. IVS. had rightly perceived it i while BrawU (Mei 

Qaatrc/area (Compt. rend. XIX. 1844, p. 1152) lefloirirf , loc. elL p. 322, PI. Xin.-XV. 
thhitB he has observed a ciliated epiUielium in Uie 
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diverticuli, of the most Tavied form and siae. It is continuous into a short, 
gutaU intestine, which paeaeg, in a straight line, to the anus situated asually 
at the posterior extremity of the body. Before reaching this point, the 
intestine has, usually, a dilatation hounded by a oonatriotion, which may be 
regarded as a rectum, or better, perhaps, as a cloaca. With the Tardi- 
grada, the stomach is ohlong aud occupies a large portion of the body. It 
is divided throughout by numerous ooustrictions into many irregulai'ly dis- 

With the Acarina, whose anas is placed nearer the middle of the beljy, 
there are, nearly always, three short caeea at the anterior part of the 
stomach, and two, longer and more or less oonatricted, in the lateral regions 
of the abdomen. With some species of paraaitioMitea, those appendices of 
. the stomach are bifiircated.'^ With the Pycnogonidae, the stoniacb is short, 
but has fiye pairs of very long caeca, eome of which penetrate into the two 
eheliceres, and others into the eight long legs, even t« the extremity of the 
tibiae. '°' With Galeodes, also, these appendages penetrate the legs, and 
the base of the eheliceres and palpi.'*' With the Phalanridae, the stomach 
is spacious and has thirty appendages of varied size. Thus, at its upper 
part, there ;iro four rows of ^ort caeca, and, upon the ^des, three pairs, 
very long and extending over nearly the whole length of the visceral cavity ; 
the middle pair of these last has, moreover, short sacculi.'** With the Araneae, 
the stomach is situated in the oephalothorox, and presents a very remark- 
able disposition. At the posterior extremity of the thoracic cavity, and 
directly behind the sucking apparatus, it is divided into lateral halves 
which extend arcuately in front, and, uniting, form a ring from which are 
given oiF laterally five pairs of caeca extending towards the points of inser- 
tion of the legs and palpi. 

The intestine arises from this annular stomach, opposite the sucking 
apparatus. It traverses the abdomen on the median line, and terminates, 
before reacMng the anus, in a cloacal dilatition ^' 

2. With the Phrynidae,'" and Scorpion idae,'® the inteatinal canal is 
very simple compared with that just described It conwsta of a straight 

1 Doffire, Ibia. p. SM, PL XV. fl For Ih- aimnlar alomach of Ihe Araoeae, and 

2 See Lyanet, loo. clL PI. xm. fig. U, 12 ; on wluoli, with Tefferutrta, TVstu-aniii (Bau d. 
DufiiJ, loo. olt L PI, I. fig. "   -""■-""".-- '--' -■- 

1 i»na«i>aian.irB. mnr wiMia. Ma Hranai. Heal!, moi. ii. ^. _.^-„. 
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of the viscera. 7 Van der HoeMen, TIJdachr. ka. IX. p. 8S 

 "  Edwaris, Hfet, Nal. d. Crust, m. p. (Fkrynta). 

.__.,__.. , ,. _ ..^ „, r .r, SJ&eciei, Beitmie, loo. idt, p. loT, T<* VII. 



* flianjioni, tio. oit. p. 1334. 



M III., aiul Tuik', ioe.'tat. p, 2i% 



d. Verdaum^sverk. H^. C, and Matter, 
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tube, of nearly equal size throughout, without a stomachic dilatation and 
without caeca, which opens by .an anus at the posterior extremity of the 

§ 308. 

The Saiivary glands esist with, perhaps, all the Araehnoidae ; for, they 
are found even in many of the lower foinis, where their presence would be 
least expected. With the Tardigrada, there are on each side of the suck- 
ing apparatus, large, lobuiated glandular tubes, which appear to be organs 
of this nature, although their outlets have not yet been distinctly traced."* 
With the Oribatea, tiiere is at the anterior extremity of the body, a pair 
of siuiilar tubes, but simple and colorless, which estend to the mouth, 
and have undoubtedly a salivary function.'^ 

With Ij^es, these organs are estraordinarily developed, eonsisting of 
two large masses of vesieles situated on the sides of the anterior part of the 
body, and opening by short ducts into two multiramose eicretory canals. 
These last, whose walls are travei'sed by a solid spiral filament, open into 
the buccal cavity at the base of the lip-like process.'" 

With the Araueae, a slit in the upper lip leads into a oavity situated 
above the palate, and at the base of this cavity is a transparent, glandular 
mass, which, very probably, secretes the saliva ; this flows up through the 
slit in tjuestion, and moistens the substances from which the animal ex- 
tracts its food,'® As salivary organs should also be considered the two 
pairs oF glandular tubes, which, with the Soorpionidae, are situated on the 
sides of the anterior part of the body, and estend forwards to open into 
the (esophagus, "' 

With the Araneae, and Soorpionidae, there is a Liver distinct from the 
digestive tube, which, for a long time was regarded as an adipose mass. 
With the Tardigrada, Acarina, Pycnogonidae, and Opilionina, the walls of 
the stomaehio appendages are of this nature, for they are glandular and com- 
posed of granular and usually yellowish-brown cells.'"' With the Araneae, 
the brown or dirty-yellow liver is very voluminous, filling a large portion 
of the abdominal cavity, and enveloping most of the other viscera. 

At first sight, it appears to be a compact mass, but, further examined, 
it is found composed of numerous muldranjose, closely-aggregated caeca. 
The walls of these are thick, and crowded with hepatio cells, and they open 
into the digestive canal near its middle by four short bepatie ducte.''' 



pbara, ZeUs, aod Oribatea- 

S TJie sallvsiy giajids ot Ixodes ricitim 
Me extu:nf Uie boajiMaX <mibb of many of 

The secretor; raiidw ot Oie soUth are fit 



^i^ tuTDB of iJiTri 
ire, Id flie cnolLeae, 
Be toother. 

16) wiUi IUgsales 



WLtb tbe Tardigrade Acarina, and OpIUonina, 

the walls ef the aUnnachic appendages. See iilso 
Dayire, loo. elt. p. 327, PI. XV. 

r Trevb-aaut (Bau d. Araolmli. p. SB, IT, Tat 
n. fie. 34, dd., aod Taf. V, Itg, il) had aixee&j 
oteeived the counnuDioation betireen the liver and 
the digfotlTO organB. Tbe remalnitm pointa Id tb9 
BtniDtnre aS this organ have been r^htty estimated 
br Dttgii (Ann. d. So. Mat. TI. p. 1T9), Qrubt 
(IM. dt. p. 409), and fTamumn 0oe. olt, p. IS, flg. 
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With the Scorpionidae, tlie liver is also verj large, and compowid of Diaiiy 
lobes. It occupies the two sides of the abdominal cavity e^en to the baise 
of the tail, and closely encompasses the intestine, the heitrt, and the genitat 
organs. The ramifications of the biliary canals traverse, in groiipt,, the 
parenchyma of this liver, and the bile is poured into the intestine by five 
pairs of short, excretory ducts, equally, but very widely s 
each other.'"** 



CHAPTER VI. 



309. 



With many Araehnoidae, the cii-culatory system consists only of a Heart 
or au articulated dorsal vessel. With the higher forms, there is, in addi- 
tion, a system of more or less developed blood-vessels; while with the 
lower species, such as the Tardigrada, the Acavina and the Pycnogonidae, 
not only all these vessels, but the heart, also, is absent. There is, there- 
fore, in these last, no regular circulation, but the nutritive fluid fills all the 
interstices of the body, and, by the aid of the muscular movements and the 
contractions of the intestinal canal, is transferred in an irregular manner 
hither and thither in the visceral cavity and in the extremities.'" 

The Blood of the Arachnoidae is entirely colorless, and has a slightly 
milky aji^pect only when in considerable quantities. It contains a few 
granular blood-ciJIs of a pretty regular, spheroidal form, and some very 
small, isolated granules, derived perhaps from broken falood-oells.'^ 



S See MKkil, nollr. fee. p. 107, Tut VIL flB- 




IB, 15 ( Uii! Hulljor luiB Been fcuv paiM of bepaac 




ducta. Sae, Blso, TVeuinmin, Bau A. Arsohn. p. 8, 


enllj by oonlracUle membraiieB at the base of fli9 


Taf. I. fle- 8, A. v., nod M^CF, Inc. oil. p. 36, 46, 


legs J see IneUtnt. No. 92J, or Froriep'l Dens 


Tar. IL fig. i% D. D. ! flD^illy Neinpurt, l?M08opll. 
Xnas, lib, V\. XIV. Af. sa. 




iSiir ra^loh. HirsM. d. BlutM. Heh. 1. p. iff, flj. 
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EACnNOIDAE. ^ 310. 



§ 310. 

With the Araolmoitlae, tlie eii'culatory organs, when present, are disposed 
in the following manner : 

With the Phalangidae, they consist only of a Dorsal Vessel, which ia 
three-ohambei'ed, and attenuated at both extremities.'" 

With the Avaneae, the dorsal vessel is iusiform, and has many constric- 
tions. It is situated principally in the abdomen, being attached to its dor- 
sal wall by triangular transverse muscles. This heart, which extends also 
into the eephalothoras, sends off from each extremity and from its sides, 
many ramified, vascular canals, which are certainly Arteries. 

The two of tJiese last arising directly behind the peduncle of the abdo- 
men, are distributed to the pulmonary sacs, while tiose following penetrate 
chiefly the liver. All these vessels gradually disappear in the parenchyma 
of the body, and the blood, after its effusion, continues to circulate in the 
Jacunae, and, without the intervention of veins, is returned to the heart, or 
more properly into the blood-reservoir which corresponds to the dorsal 
sinus of the Crustacea. Thence it enters the heart through its lateral, 
valvular openings.** 

The vascular system is most highly developed with the Seorpionidae. 
For, here, not only is there an articulated Heart and Arteries, but also a 
Venous system.''' The oyliudrioal heart whose walls contain transverse 
and longitudinal muscular flbres, is retained in place between the dia- 
phragm of the cephalothorax and the last abdominal segment, by several 
transverse triangular muscles. It has eight chambers whose size dimin- 
ishes from before backwai-ds. At each extremity it is prolonged into an 

and TTcuif 0BU3, Veria. Solirih. l. p. 31, 'Tat'm! Tae amlogj between the Hentl ot Ctuslaoea ami 

flg. 19, k., ind 1%. 18.' of Aianeao has bean eapeoiallj puLolsd out by 

iVot tbt raseular aystem of the ArBneae, eee Slraui (PwaliiriiM. tit. p. 346, and TraltU'AuaL 

Meckel, In his imnsWion of Cuvier'e Lecona nomp. 11. p. 151), ami eince oonflrmed bj Brant 

d'Anat. erma. Th. IT. p. 261 j Treviranua, Sua (OuUlnea, Ac., p. i&i) aid Sru«B lloc. oit. p. 

d. Arsoh, p. as, Ta(. in. flg. IM.M, also his Venn. fiO»).t 

Schrift. L p. 4, Tar. Lflg.l; Sflede, Nor. Act. fiat. 3 Trevfranus (Ban d. Arachn. p. D.Tat, L fig. 

Cm. XI. p. Sit, Tnh. xilT. flg. B iMygaU-), and T), ami MiUrr (h«i. olt. p. 3a, Taf. il. fig. 23), 

Srandti Uedli. Zool. n. p. B8, Tmf. JtV. t^. la, vsrsasqsidatsd.wtUiaDli'tlie been and larger vas- 

n. See also Dagil Q™. ott. p. 181), who has been onlar IrnnkB of ttie Boorpionidie ; bnl /feaport 

uiiHblu to find IfaE remnu syilfira with the Afaneae, bu ffiTeaoflhe blood ^TBt^ii^ of thuae Arachnoidal 

but, ab the same Uzne, traeed die heftrt even Into a oimpl^ and maaterJy desedptLon accompanied 

tJje oephHiothorOK. Witmaann (loo. dt. p. 18, ^. with verj beanljfLd Bgaess ^ see PhiLus. Tirana. 
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■§ 310. nm ARACHKOIDAE. 38?. 

arterial trunk. The anterior of these arteries very soon ramiSes, and dis- 
tvibntes blood to the feet, tJie pincers, the eheliceres, and to all the organa 
in the cephalic estremitj. Two of its branches, bending downwards, em- 
brace the oasophagus, and then join in a large common vessel called the 
Supra-apinal artery, which lies upon the ventral cord and accompanies it to 
the caudal extremity, giving oiF, in its course, numerous lateral branches.'*' 
The posterior arterial trunk is diatribnted in like manner to the posterior 
extremity, and gives off, right and left, numerons branches.. The middle 
chambers of the heart send off, each, laterally, shorter arteries, which are 
distributed to the neighboring organs. Beside these arteries of the muscles 
and viscera, these animals have, also, a special Visceral artery, arising from 
the anterior arterial trunk before it divides into the two branches which 
form the supra-spinal artery. The visceral artery runs backwards towards 
the digestive tube, and sends branches to tlie liver. '*' The terminal rami- 
fications of these various arteries are directly contimioua, it is said, witJi a 
venous system.**' In this last may be noticed, specially, a Sub-spinal 
vein, by which the blood is carried to the pulmonary sacs ; thenee to be 
borne to the heart by special vessels. These last open, probably, into a 
sinus, from which the blood passes into the heart through lateral openings, 
two of which exist in each of its chambers.t 

< This Bupra.splnal ertety had been seen, It eisely Ihls prfnt, and has not distinotJy inSicatea Lt 



^ Ifeu/port HpeBira in bla raemolr of varions an- floea not Edat wltlj the other A 
Btomosea odoun-fD^ betwi^n the ArLeries and veioB nith all thu other Anhropoda Li 
itb Scorpio. Bat, as he oowhore de&ci'Ibea pre- 
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THE AEACHSOIDAE. ^§ 311, 312. 



CHAPTBK yu. 

§ 311. 

The higher Araehnoiclae respire W tracheae, or by lungs ; hiit in the' 
lower, namely, the Tardigrada,"' the Pycnogonidae,'^ and some parasitic 
Acarina/" no traces of respiratory organs have yet been found. With 
these animals therefore the respiration must be cutaneous. 

Many Acarina, the Opilionina, the Pseudoscorpii and the Solpugidae,, 
breathe by tracheae, while the Araneae, the Phrynidae and the Suorpio- 
nidae breathe by lungs. On this account, these animals have been divided, 
in zoological systems, into the Aracknidae trackeanae and ptdmonariae. 
But this classification is valueless, since it has been shown that the Araneae 
possess both lungs and tracheae. 

§ S12. 

With the Acarina, the Tracheae are exceedingly tenuous, and it is only in 
the larger species that the spiral filament of these organs can be observed. 
They arise usually by a simple tuft from two stigmata which are sometimes- 
concealed between the anterior feet, as with the Hydrachnea, the Oribatea, , 
and the Trombidina, sometimeB very apparent above the third pair of legs, 
as with the Gamasea, and sometimes behind the last pair of legs, as witli 
the Ixodea.'"' 

With the Hydrachnea which live in the water and never come to'the 
surface to take in air the tracheae possess probably the juwer to extract 
from the water the air necessary for reopiiation "* 

With the PseudoBcoipu theie i" on tiie ventril aurfice of the two first 
abdominal sesmei ts a pan of lateral sligmata with four i^hott but large 
trachean tiut ks fiom whith irise numerous unbianthedi tracheae spread- 
ing through the entue body ^ With the bolpu^idae whose ti'acheae 

1 S» Doyire, Ida. alt. ^ Sid. troohe&e of tbs Asirina, see, monoper, Dujardin 

s 8« Qaalr^fa^ea, lop, idt. p. Y8. (Aon, d. So. Not. IIL p. 18, oc Cranpt. rend. Inc. 

B DtmoiBX, Sarcaptea, Acarnt, Mo. dt. p. 1160). It irlU l» dlfBcnlt, I tUnk, to provs 

1 With Trgmbidimn, Uien uiae tint simple the HSBsrtlou at Diijardi?t, that, with Ihesa SDhuiilSr 

aigwaa, mnaiied behind the secoDd pidr of lege of explrUlim, Ij^IihUoq bfing perfbnnel wlioUj- 

B2, 1. 1.). Tliess tracheae do not pr'uoeea ^redly » Daeia' Cl^mXtt d. PhyrioL n. p. H9) Ii cer- 
bmn tlK stiifmsta, bat &inii tiro large, short tninliB t^nl; light in plai^ug Hie tracheaeof the Bydrach- 

With Qarnasia, aod Vropodat there are i^reo 
off, [rom the two lamieed Cnichean tufu, two uii- i 



■t (JeitBoh. t PhyMu 
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. fig. a, 5), erroneously taken for sUgiuate 
p. ISI, T^ The tracheae of the FseutloBiH 
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ramify througt fte whole body like those of insects, there are throe paLra 
of stigmata."' With the PhaUngidae, the trachean system is highly 
developed, arising from two stigmata concealed under the coxae of the 
posterior legs, each of which has a horny valve. The two large trunks, 
given off from these stigmata, mo obliquely to the cephalic extremity ; they 
intoreommunioate by a transverse anastomosis, and give off, in all dii'ec- 
tions, numerous branches which are spread over the abdominal viscera, and 
penetrate even the palpi and legs."' 

With many of the Araneae, there are, on the under surface of the abdo- 
men, two orifices which leud into two pulmouaiy sfttH, beside two other 
openings belonging to the trachean system Wiih Segefirm Dysdeia,'^ 
KaA^ Argyroneta,'^^ theie arise fiom these two Bligmata two laigc trunks 
surrounded by a kind of homy trellis-wotk Fiom the extren ty of these 
tranks are given ofi innumeiable, veiy small tracheae wh h en 
branched ana without the spiial filament They are disposed tutls and 
are distributed, some in the abdomen, and others in (1 e cepl alothoiax 
penetrating even to the extremity of its membois W th Salticts and 
Micryphantes,^ the two stigmata are situated at the poster o est em ty 
of the body, far removed fiom the pulmonary safl,s, and send off direotlj 
two tufls of unbranched tracheae, which aie distubuted exclusively to tha 
abdominal viscera.'"' Tlieie li, with the other Araneie, a trachean 
system, very imperfect it is tiue, which has hitheito been overlooked by 
anatomists. Directly m front of the spinnereti, there is, with most species, 
a transverse fissure difficult to be seen, which leads into a very short 
trachean trunk. From this trunk are given off four simple tracheae 
which, singularly, are not cylindrical, but are flattened, riband-iike, and 
without a trace of a spiral filament; these extend, with a gradual attenua- 
tion, to the base of the abdomen. These riband-like, silvery tracheae are 
composed of a thin, but solid, homogeneous membrane, which is enveloped 
by a soft, transparent pellicle corresponding to a peritoneum. The air 
recefved into these organs is separated into as fine portions as that of the 
lungs. These tracheae differ therefore, prominently, from thoso of the 
other Arachnoidae.'"" 
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§ 313. 

The Lungs of the Arachtioidae consiBt of round saca situated near tlio 
lower surface of the abdomen and oommunicating, externally, by transverse 
fissurea. Their internal surface has numerous thin solid lamellae, triangu- 
lar or rhomboidal, and connected together like the leaves of a book. By 
reflected light these lamellae have the same silvery lustre as the tracheae, 
although, seen by db'ect light, they appear of a deep-violet, nearly black 
color. Each of these is formed by a membranous fold, between the two 
leaves of which the air enters from the general cavity of the lung and is 
divided into very minute portions. No traces of blood-vessels have been 
found in these Pulmonary lamellae. It is therefore very probable that the 
blood of the pulmonary arteries is effused into the parts surrounding the 
lungs, and in this way bathes the lamellae.'" 

With the Scorpionidae, the four anterior segments have, each, on their 
under sur&ee, a pair of stigmata. These animals have eight pulmonary 
sacs, in each of which there are twenty fan-shaped lamellae.'® The genus 
Phrynus has only two pairs of pulmonary sacs, the stigmata of which are 
placed between the first and second, and the second and third abdominal 
segments. But each sao has eighty lamellae.'^' With the Araneae, there 
are only two lungs occupying the base of the abdomen. The number of 
their lamellae is considerably less than in the preceding groups. But with 
the Mygalidae only, there is a second pair of lungs directly behind the first. 
The place occupied by these organs, is indicated, with the Araneae, by a 
triangular horny plate, at the posterior border of which is a stigma.'*' 

1 These organs, wllti which no moUiinB have been act. 1313. p, 296, PI. XIT.) Is probably miatakcD in 

dLecover«d, hav« beea called Branohlae by nuny aajlog that uoDuclealed cells and a very Gn4 

ZootomiBts. Bot the name of Lungs |9 very ap- co-i^llary net-wnrfc e^lat between tbeae plates, and 

proprlate elfkce the reaplratioa is atrial and not tliat the net-work arises from a branch or the pul- 

aqoallc. monary artery situated on the free border of each 

£ Eor the lunge of Ibe Bcoiploniase, see Meckel, hiiiieUa. 

IV, p. 2B1 1 TreirlranMi, Bail d. Arach. p. T, TaF. * Rie InDgB cf the Araneae have been aCudlel 
L, BudBisobacbl. auad.PbysifJ. p. 2S,flg.*M3i by Meckel (Translat. Leijona d'Anat. eomp. flf 
J)faJfa>',lBle,lS2S,p,108,Ta[.X.eg.l-3,BiKI In Ctmitr, k«. oil. p. 2^0), TreiiErmiu (Ban d: 

JHBUbt has very oorreotlj, anil ip Uie aboYB-men- 43-M), Qaeie, Nov. Act Hat Cnr. XI. p,'a36^ 

tioned mHQDer, uDderaliwil this respirator/ appara- IMygaie) i but especiaUy by MaUer (lets, 1S28, p. 

tus, while, on the other hand, Treiriranuj and 709, Ta(. X. flg. 4-«). See also Menge, loo. oft. 

other BnatoinlsH, think that the air, instead of p. 21 Tat I. flg. 6-9. I am unable to say bjr 

«nterlnff between the leaves of the pulmonary what ^eana the hlood returns lo the heart, whether 

lamellae, pasBCB over their e:ctemal surl^e, and by a direct course, ur, mui'e or less circuitouslj 

Uiat the blood penetrateB betiveen the two plates throujch the IntereUces of the parenchyma, for 
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CHAPTER VIII. 

OBQANS Of SKCKE'IIOS. 

7. Urinary Organs. 

§ S14. 

Witb most Araclinoidae, there are small, usually multiramose, glandular 
tubes, which open into the cloaca. By their structure and the nature of 
the fluid they secrete, they exactly resemble the Malpighian vessels of the 
Inseota, and like them, also, they have, for a long time, been regarded as 
hepatic organs; but now, they are known to be positively those of an 
urinary nature. The urine is nsually accumulated in the cloaca, and con- 
sists of a troubled, dirty-white liquid, rarely reddish ; and, by direct light, 
is found to hold in suspension innumerable dark molecules. 

These organs appear to be absent with the Tardigrada, and Pyonogonidae. 
But, on the other hand, they are easily observed with many Acarina, where 
they consist of simple or ramose white tubes, situated between the append- 
ages of the stomach.'" With the Phalangidae, there are two pairs of 
urinary canals which wind between the stomachic caeca. '^ With the 
Araneae, these organs are numerous, multiramose, and of a white or 
reddish color. Their very small branches penetrate between the different 
portions of the liver, and end in two principal trunks or ureters, which 
open into a cloaca provided with a kind of diverticulum.''' With the 
Scorpionidae, the organization in this respect is quite similar, and the 
canals, ramified in various ways, enter, some the interstices of the hepatic 
lobes, while others surround the digestive canal. They pour their product 
into the cloaca by two ureters which are situated back of the biliary 
canals,'* 



rirmms (Zellacli, t Phys- tg. 24) wera onJj iiBperfeclly acqualoted with ibe 

:. fig. 8, D. n.) haa already urlnai? cumls ot Hie AraiKae. Thej hate been 

Lnta tlie oLoacs nJth Ix- more exauly de9crih«il by Bratidl (Malli, £iiol. II. 

feiBKj, where tbeg are p. eB.Taf. XY. flg. 6, n,or Aan.d.Sc.Bat.XIir. 

hare Been them aaomi p. ISS, PL IV. f^. ^ 3) ) but see, espenlalty, Wat- 

itremllr of the oepha^D- nutnn. Inc. dt. p. IT, ig, IT, 21-23 {Hsgale), In 

1 H With Isoia ameri- moat epeoiea, Ihe arme is of a dirtj-wliile oolor j 

bwiaii/igua,Treviramii but with My^ate, it le raWlsh. In sosend infl!- 

9 regardea as aaUsary or- liduaJB of a large tpetaaa al Mygale preBerred in 

he two species of Ixodei eonmeUoui which Dagis (Ann. d. So. Nat. VL p. 

leir cloaca Qlled wIUl a JW) hvA alrv&df oburTed. Treated wiUi mbriff 

acid and ammonk, 1 i^^ued purpuric add. 

Tin. Bohritt, I. p. ai, Taf. 4 Ss* TYeuiratius, Bsu d. inujh. p. B, Taf. I. 

loc clt p. 2ia, PI. IV. Hg. f^. B, anfl SffiHer, loccitp. «,Ta(. H. flg. M. 
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XT. Organs of Special Secretions. 

§315. 

Very many Araelinoidae have Poison-glands, the product of which iff 
excreted through the extremity of a hollow claw. With the Phrynidae, the 
Avaneae, and some Aearina, there are two such glands in communication 
willi the terminal hooks of the cheliceres. Tliey have been often taken for 
salivary organs. With the Tromhidina, there are, on each side of the 
cephalothoraK, two Biuall, flexuoiis, colorless, glandular tubes, which, at 
their anterior extremity, are dilated, each, into a cylindrical, thin-walled 
poison -reservoir. Prom this reservoir arises a long, narrow canal, whict* 
runs to the cheliceres.'" With the Araneae, the poison -apparatus eonsista 
of two tubes, ofVen a little curved, and sun-ounded by a layer of flattened, 
spiral, muscular fasciculi.*^ These two glands are situated at the base of the 
dieliceres, extend more or leas into the cephalothorax,*^' and, in front, be- 
come suddenly attenuated, forming a narrow excretory duct which termi- 
nates at the apes of the hollow olaw of the cheliceres.* With the Scor- 
pionidae, this apparatus is situated in the last caudal segment; it consists 
of two oval vesicles, whose excretory dncfs open at the apes of the sting 
situated on the end of the tail. These two glands are surrounded by a 
layer of flat, circular, smooth, muscular fasciculi."' 

With the Araneae, there is another and very remarkable secretory appa- 
ratus, — the Silk organs. Its product is a viscous, transparent liquid which 
hardens quickly on exposure to the air, forming threads. It escapes by 
three, rarely by two pairs of spinnerets, situated behind the anus."' The 
glands which secrete it are composed of transparent nucleolated cells, and 
are of very variable form and disposition, but always situated in the midst 
of tbe abdominal viscera. About five kinds of these glands may be dis- 
tinguished, although not always simultaneously in the same individual. 
The threads have probably diflerent qualities, according tc the glands from 
which they are secreted. 

The genus Epeira, containing all these five kinds of glands, will serve aa 
tiie type for their desoription. There are observed :"' 1. Small pyriform 
follicles, aggregated in groups of hundreds, and having short excretory 
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■canals, which are interlaced in a screw-like manner, and open at tlie six 
spinnerets ;'" 2. Sis long, flexuous tubes, which gradually enlarge into as 
many pouches, and are then oontinuouB, each, into an equally long excre- 
tory duct whieh forma a double loop ; 3. Three pairs of glandular tubes 
.similar to the preceding, but which open externally through short excre- 
tory duets; 4. Two groups of multiraraose follicles, whose p tty 1 g 
■excretory ducts run to the two upper spinnerets ; 5. Two slightly m fi d 
■caeca, varicose at intervals, and which terminate, by two sho t x t y 
ducts, in the middle spinnerets. 

Most Araneae have three pairs of spinnerets, that is, pap 11 tl 6 

form of an obtuse cone ; the middle pair of these is composed f w nd 
the anterior and posterior pairs, of three articles. The ap x f th 
papillae defines the passage of the thread, and is surrounded by stiff 
brbtles and hairs, and dotted with numerous small, homy tubes, which are 
only prolongations of the excretory ducts. Each of these tubes is com- 
posed of two pieces; one, ba.silar and thick, the other, terminal and very 
small, and through the orifice of which the web-liqiiid escapes in the form 
■of a very delicate thread.'^ The number of these tubes varies according 
to the species, the age, and the sex.''"' Those belonging to the unbranohed 
glands are distinguished from the others by their size. With some species 
of Clubvma and Xhassus, there are, beside the usual six spinnerets, two 
others, composed of a single article and joined together. This fourth pair 
is situated on the belly, forward' of the others, and is connected with a 
kind of comb (CalamisCrum) attached to the metatarsus of the two poste- 

With Fhalangium, there is an S-shaped glandular tube situated on the 
digestive canal, and ending at both extremities by a narrow duct. Its 
nature is yet unknown ; and although the outlet of these excretory ducts 
has not been discovered, yet as this apparatus is found only with males, it 
may well be supposed to have some connection with the genital functions.™ 

With some Acarina, there are certain phenomena indicating that these 
animals have special secretory organs, whose product, like the web-liquid, 
is hardened on its evacuation. Thus, with some species of the genua 
Uropoda, there is formed, by a substance of this kind, a peduncle situated 
at the posterior part of the abdomen, and by which these animals fix them- 
selves to insects. This stalk, dilated disc-like, wag taken formerly for an 
organ of suction.™ Many species of Hydrachna fix, by a kind of glue, 



1. aM,Pi.iv, 
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the anterior portion of their body on aquatic plants, and h 
wait the completion of their moulting."*' The aeureting 
Bubstanoc have not yet been discovered. 



CHAPTEE IX. 

ORGANS OS GENliKATION. 

§ S16. 

All til a Araehnoidae reproduce by a sciual generation, and thcit male 
and female genital organs are situated upon different indiYiduals. The eggs 
are fecundated in the genital organs of the females, and the males have 
often copulatory organs of a very singular character. The Tardigrada form 
an exception in this respect, being hermaphrodites, and wanting Sie copula- 
tory organs. 

In general, the genital organs of the Araehnoidae are composed of the 
following parts. The OTaries or testicles are always double, but sometimes 
blended together on the median line. They are situated in the abdomen, 
and have two excretory ducts, which usually open at a common genital ori- 
fice at the base of the abdomen, or under the thorax. The ovaries, when 
filled with eggs, have always a botryoidal aspect. Only a few specie 
have an ovipositor or a penis. The excretory ducfa of both the ovaries 
and the testicles sometimes have appendages which, with the females, 
serve to receive the sperm, or to secrete a viscous substance for enveloping 
the eggs ; and which, with the males, represent an epididymis or the sem- 
inal vesicles. Quit« often, the males differ from the females in a special 
modification of their chelicares, their palpi, or some of their legs. When 
this is the case, these organs serve, during copulation, to hold the females, 
or play the part of a penis. 

The eggs of the Araehnoidae are spheroidal, rarely oval,''^ and composed 
of a smooth chorion enclosing a vitelius consisting of vesicles filled with a 
oolorlras and, also, often highly-colored f^t, in the midst of which is con- 
cealed the germinative vesicle. The germinative dot is sometimes simple, 
sometimes composed of a group of small granules.'^ The eggs of hywsa, 
Thomisus, Dimnedes, Saltkus and Teyenaria, are remarkable; for, beside 
the germinative vesicle, they contain, before being filled with the vitelius, 
a peculiar, round, finely-granular, solid nucleus.'*' 

U AoMTdiDg ia Dagla (Aim. d. Sc. Nat I. p. Cluiltna sol Salllawt ; sea Wagner^ Prodoin. 
nO), Hsdrackna omenfa, Bdult, hefiiro inoiiliHi.g, ic. 1«. oit. p. s, Tab. I. Bg. 11 iEpHra-/. 
bores inlo iiqaatic pUuiK by meada ot its aril or- S Thta nnelens whioh apjieara ' '--- - — 

Li a kind of ceroent. 



enveloped by ite dlrtj-yellow colw, and ic bus almya ai 



1, Micry^ pikys an iiapcvtaot part In the developmont of the 
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The lower Ara:hnoidae produce only a small number of eggs at a time, 
but these are oft^in of a size disproportionately large to that of the 
animaJ.'** 

As yet, only very inoomplete researches have been made on the elements 
of the Speim. It_ appears, however, that the spermatic particles differ 
considerably in the various groups. Those of the Tardigrada have the 
oerearian form ; those of the Scorpionidae, on the contrary, are simply 
filamentoid. But both kinds have very active movements which are- 
suspended by the contact of water.'* The Sperm of the Araneae always 
contains spherical or renifonn motionless corpuscles.'"' With the Aca- 
rina, the spermatic particles are motionless and of most vai'ied foiins.'" 




ia completely formed, AraDsae. These bodies art 

are hoioofeDeouB, aod althoogh 1 1 
ts dot. In n vord, tbe noltiiiig rorther as to tlielr Etructuie, ;e( It : 



J esh-emllj ot a pedli^e. 
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/.  Herma-phrodite Arachnoidae. 

§ S17. 

The Tardigrada haye only a single, but large, ovariSn tube, applied on 
the posterior half of the digestive canal and opening into tJie cloaca. This 
last which is only a dilatation of the rectum, receives, also, two lateral, 
narrower, eeminiferoua tubes, together with the escretory orifices of a 
pyriform seminal vesicle. With MUnesium, Emydw.m, and Macrobiotus 
ursellus, the egga are surrounded by a smootli chorion, and deposited in a 
Eolid epidermis which is detached during the moulting, — so that all the 
«ggs are finally contained in this envelope. But the other species of 
Macrobiotus shield their egga in another manner, by surrounding each 
with a very solid, granular capsule."' 

II. Female Arachnoidae. 

§ 318. 

The female organs of tlie Acarina consist of two ovarian sacs, the ovi- 
■ducts of which open in a common vulva situated in the middle of the belly, 
■or further forwards on the thorax, sometimes between, soinetiniea behind 
the last two pairs of legs."' With many of these animais, the oviduct 
opens into a protractile ovipositor by the use of which the eggs are lodged 
under the epidermis of plants or animals.'^ A great number of Mites 

1 Eor the genU^ orgaos of the Tord^ads, >ee ouion nlUi two ehon c/llndrlcBl glHiidg fliled Willi 
Ooyire, '— -" - "■" " ■'"'' ^"' ""'^  "-"' ""- "■' -'■■■-'■ ~ — '""•• - 



'■'•=■: 



!Ti (bund wltli ob^ier Adulna (for ajcample, w\tb tbi 



eekteu^uds, Hit. TI. p. XJ, Tsf. Sl^SVI. flg. 4, fi) BTdTBCtanea, GamaEea, and Oribstea) vaihim ot- 

Md aLreadj obasrred tbatue Tardignida dcpoalt gaiifl beUmgliiff b3thegdiilt«lHpp«iitnfl,butvlUiDub 

'Cb«lregeB Inttielr cntuteonB envelope.* peroatTiiifftbeirFeladDDS&BDlBarly aiwilh/fode?. 

1 fnth theauiiaBea,aDdlxDdai,ttLeTi]lv&[sB}U^ Hoverer thla oiaj be, 1 am convlncfd that ^<^ar- 

3d^lH, i^draohD&a., and Orlbatoi, It Is upon the uyfog that, vi 




livldaa hy n. Beplnm Inbi a posterior, or larger, and  

mantortor, or smaller, portjon. Tbs flrst recelra i« the miuitle «t Awiiloalae, buriea Its eggs deeplj' 

tain tbe OTldncts. TKr^lerior portiiHirA>ri™ente p?27, Tif. I.; and Boer, Nov. Act. Nat'cur. XUll 

Ihe vagina ptopsrlj apsakli^, and Is In ooouuuiil- p. S90, Tab. XXIX . 
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surround their eggs, grouped together, with a tough Goagulable substance, 
and glue them to various bodies. It is, therefore, very probable that there 
are special organs for the secretion of this aubatanca.'^' 

As jet, we nave no observations on the internal genital organs of the 
Pyenogonidae, although, for a long time, the females have been reoognized 
by their filiform ouphores, composed of nine to ten articles, and situated ia 
.front of the first pair of legs.™ 

With the Phalangidae, the two ovaries are blended together, and form a 
-flesuo^ tube occupying a large portion of the abdomen and continuous 
anteriorly into two short oviducts. These last unite in a large oviduct 
situated, loop-like, in the posterior estremity of the abdomen, between the 
■convolutions of the ovaries. Its anterior extremity receives a second ovi- 
idaot, which, after describing numerous convolutions, opens in a horny, 
articulated ovipositor. This last can be protruded between the posterior 
legs by means of a special muscular apparatus, on the under side of which 
.are two caeca opening into the oviduct at the base of the ovipositor. 
These organs are either seminal receptacles, or the secretory organs of a 
viscous substance.'^' 

With most Araneae, the two oblong ovaries are concealed between the 
lepatic lobes, and open by the intervention of two short oviducts, into a 
vagina situated between the two pulmonary sacs. This vagina is supported 
by a horny plate, and opens externally through a transverse fissure, after 
having previously received the excretory ducts of the two contiguous 
Seceptacida seminis. These last are pyriform and nearly always composed 
of a deep-brown, horny substance ; they are attached to the cutaneous 
envelope, and have, each, an equally homy excretory duct which is more 
«r less long and interlaced with Uie corresponding one on the other aide.'*' 
T dh"g' 'h bsohhha 

g 
T E ff m fi g 



* Sea Jo'hneltn, MBgai. ot Zool. I. p. 
XtU.; MUne Eiuiani:<,S\at. Nat.fl.Ci 



reoeplades are ibort uUt pyrUbrm wLtb Ijysosi 
Thfridioit^ and MievSjpkantes j but they hnva 
loi^exoretoryanclBn'"'""'-'"" " " — '" 
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Jidium, the two oSphoree are only a7e artlaled. It has been dessribal and figural hf Lttuvitlt- 

1 aee TVeutranuI, Verm. Schrift.- 1, p. M, Taf. ioet, loc eit. p. SSS, flg. S ; Roeael, loo. oik p. 
IV,Bg.ai>,23i 6l80 rui*, Loo. oU. p. sis, pi. V. 253,Tttt XXXVn. fig. l, IJ. (Old Taf. xxxvm. 
fig. 1, 3 ) and br Degeer, loc. ciL p. 86, Ta£ 

Sescript. de l'Egypts,hic, dt. PI, 11. Bg. S °. Wit^ 
yepAUafasciata, thla procoaa Is ton^&^ahaped. 
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III. Male Aracknoidae. 



§ 319. 

Prom the few otseryations hitherto made upon the male organs of the 
Aoarina, it appears that they are formed after yery different types. With 
Trombidium, there are twentj red, testicular vesicles, attached by short 
peduncles to the annular Vas deferetts which opens between the posterior 
legs. This last, before its termination, receives also two brown, long- 
pedimculated vesicles, whose nature is yet unkuown.''' 

With Ixodes, the testicles consist of a group of four to five pairs of 
longer or shorter follicles, which unite in the middle of tlie abdomen, .and 
send ofF two small Vasa deferenlia to the base of the cbin-!ike process. 
This last, together with the chelicerea, these animals introduce deep into 
the vagina during copulation, while their two palpi, separated at a right 
angle, are applied upon the thorax of the female.''' With Gamasus, there 
appear to be only two simple, isolated, testicular follicles, each having a 
deferent canal. With many Aoarina, there is a short penis situated at a 
point corresponding to that of the vulva of the females, and sometimes 
concealed within the body.'* With other Acarina, the males are distin- 
guishable from the females, by the larger size of their oheliceres, and some 
of the legs which serve to retain the females during copulation."* 

With the Phalangidae, the testicles consist of numerous small caeca, all 
united at one point into a long, flexuous deferent canal. This last is con- 
tinuous into a Ductus ejaculatorius which traverse a muscular penis ; thia 
tenninates with a hook-like gland, and its body is homy and surrounded by 
a muscular sheath out of which it can be protruded under the thorax.'" 
With many Opilionina, the posterior legs have remarkable spines and 
excrescences which, undoubtedly, are used during copulation.*^' 

With the Araneae, the testicles consist of two long, simple, interlaced 
caeca, concealed between the hepatic lobes.''* Erom them pass off two 

Taf. 711. fig. lS-20) i Trivlranas (Bau. a. aoraHlahieldiHVerinelh9wh<pleliodr,ps1pi8bortcr, 
Aiachn. p. 12, Taf. L fig. ISi. anil Mailer (lit. ciC. ea& teeth less numeciiua noon the also aboi'ler cbiu 
p. 68 ^^n. fig. Uf-lfl). 

. id oaeoH] appeada^ea of Ute , 

DvaritiB. xoae appendagea do not iboreaAe iii.alae with Oribates. WiLh JrTetturui 

eicept In prnporU™ u tha eggs are developed j od a tuberoaitj- of Ihe aliflMoen, glv 

wliUe, iritta Ibe smsU EumpeBD seorploa, tbe egga very sloguUr appEOrance IDafi 

prodaH only simple pyrltOrm tbkla on the ova- lib. PI. X, fig:. 20). 

rian tabes. I hipe found Bperin ood very active 4'Wilh Lhe maleii ot certain specT' 

spermatic parUclea la the BetnluaL receptacles of tlie two cbethxree are perlbrated, 

HviBi females of Scorpio europoeus. pair of legs is very [tout and pros! 
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IT. J. laaaer (Qermttr't Uagaz, d. Buomol. n. Sl-24. 

ISIT, p. SH) I but, it reiuiDed nhoUy iinDbBEiied > With Eusareus, OmylepU!, be. The rei 



by tbe oUier enbxiiDlogiBa. li ^pean Uiat the large oheliceres of the Phalangidae 

epedes aitd named ixodet reduujua (Jiutoutn, Etet, Nat. d, IoqudIs, p. asa. 
loo. dt XXV. p, 422, PL XIV. fig. i\ ot Ixodes T Piit the KaUclfa ot the Araneae, ees Trevlra. 
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deferent canals to the !)as« of tlie abdomen where, between the two pulmo- 
nary saos, there is a genital opening in a small horny plate. This opening 
is only a simple transverse fissure which, in copulation, does not come in 
contact with the vulva of the female. These animals always use their 
hollow, spoon-shaped palpi, which often have a very complicated structure. 
They are filled with sperm and applied to the entrance of the vulva. For 
this purpose, the last article of the palpi, which is always hollow and much 
enlarged, contains a soft spiral body terminated by a cnrved, gutter-like, 
horny process. B^de ^is, there is an arched, horny filament, and 
several hooks and other appendages of the most varied forms. These 
appendages are protractile, and serve, some to seize the female, and others 
as conductors of the sperm.® 

With the Scorpionidae, each of the two testicular tubes forms a loop 
enveloped by the substance of the liver, and connected with its mate by two 
transverse canals. The anterior border of each of these loops sends off a 
short Vas deferens which opens at the base of the abdomen, receiving in 
its track two caeca of unec[ual length. Of these, the longer contains a 
granulo-vesioular substance, and is, perhaps, an accessory gland ; while the 
shorter, from fbe character of its contents, is evidently a Vesiciiitt semi- 
' Tudis."" A deeply orenated, small papilla projeota out of the genital 
orifice, and, as it is wanting with the females, may be regarded as a 

SB«almgtliae,UwaicretM7pdntof theFiBO ronu», Bm d. Aiacho. p. 81, TftT. IV. fig.36- 

irfertntia iras nDdeterinined, becsjiae the nra 3T ; BroniU, Mediz. Zool, IL p. ST, Tsf. XV. Sg. 

eBoItbeeeiuiiiiialBhiidiKTerlieenageutopltice Ij iSavipVj^Desiilpt^^ I'EnpCe, n. L-TU.! 

J— 4^ ^ , , „ , jpulationof 

n peicBbed, Hai isiilB ; but hs regarded Uis act as only a prehuh 
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rudimentary penis. It is yet undetermined if the two external, lateral, 
peotlniform appendages situated near the genital orifice in both aeses, 
serve any pnrpose during copulation,"* 

§ 320. 

'We have, as yet, only insufficient observations on the Development of the 
Arachnoidae. However, those that we possess upon its first stages,'" show 
thad, with few exceptions,'^' here as with the Crustacea, the disappearance 
of the germinative vesicle is followed by a auperScial and partial segment- 
ation of the vitellus. There is thereby formed a thin embryonic layer, com- 
posed of molecular corpuscles retained in a transparent viscid liquid, and 
distinguished from the rest of the vitellus by its white color. While this 
oval blastoderma, whose longitudinal axis corresponds to the ventral or 
nervous side of the embryo, est«nds towards the ades and the back, it 
divides into an esternal or serous, and an internal or mucous lamella, 
the last of which gradually covers the remaining portion of the vitellus, 
and becomes changed into the digestive tube and its appendages. In 
the mean while, there appear, on the external surface of the serous lamella, 
various symmetiical prominences and projections, which in time become 
the segments of the body, the parts of the mouth, the tactile, and the 
locomotive organs. 

With the exception of the Scorpionidae, and Oribatea, which are vivi- 
parous, the embryos of alt the Arachnoidae arc developed subsequent to the 
deposition of the eggs.'^ 

With the majority of Arachnoidae, the embryos, at their escape from tha 
e^, have the form of the adult.'*' The lower orders, only, form an 
exception in this respect, for they acquire their definite form aft«r several 
moultings, and a true metamorphosis. With the Pycnogonidae, these 

lOIWt (Add. of Nat. Hist, XV. p. HI) haa Oat Cbe lime ptKoumaa. oeaii lawUh malt of tbe 
hlalj eipr^aed Ihe o^nlon Umt theac oomlie serve otber Araohnoidae,* 
. to dean lbs psipi, Ihe laial, aod the extremity ot SI hare dtatliicUf Bsen, In the eggs of MacraH- 

triuiBpareDl aomlM i^ eiacUy laeullcnl totm, with Ure Tlteltiu. KeUtker (Staller'i Arch. ISiO, p. 18^ 



Eeorp^onlflae i see Herald, Dt Oeneral. Aranear. are ftiri 

hi ovo, 13M i RallUii, Zu[. MorphoJ. Helsebeoierk. Znr Mo 

Phjslol. n. ISSY, p. 242 ! ike tsae In Prorifji's the ova 

neue Notla. XHV. 1B42, p. 185 tooiHB »oc- batea, 

eata)i aim KI>U^ker,^ll MaUtr't Arch. 1S4E. p. kind di 

13ft {Seorpio europoeuf); OnaUj, If-UtieK Obserr. ovipoall 

inaed. do Arwiear, HI OYO evolBt-EWis. 1846. flg. * W! 

t A. At to th« deTelopmenC of the Acarioa, I are bo » 

baTeBatisBediDjBelfnponUie^^oftiieOiibatfia, moDlth 

* [ ^ 320, DOte 1.] See, also, miaon, ReBeaicbea TatAIgi 

Into the Btructure and develop, ot a newLj^Kllsoov- and K 

1544, p. 30B {Enlaflion. <,Dimodex)famctiliirvni), genera; 
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changes should bo most prominent, for their embryos Iiiive a short unartic- 
ulated body, and, beside the cbelioeres, are provided with only four bi- or 
tri- articulated feet. There is, however, a very long lash, attached, some- 
times to the two cheliceres, sometimes to each of the four legs. It is not 
until after successive monltings, that the other legs, the divisions of the body, 
and the extremities, appear.*^' 

With Emt/dium,'-^* and most of the Aearina, the embryos have only six 
legs, when hatched ; but as they otherwise resemble the adults, their 
metamorpbosis consists only in the appearance of another pair of legs. A 
true metamorphosis is observed only with Hydrackna. Here the embryos 
have a very long and large snout which might easily be taken for a head 
distinct from the trunk.''' This disproportion between these two parts is 
subsequently reversed, when the young pierce with their snout the bodies 
of insects, while their own bodies, gorged with food, become of a monsti'oua 
size. These young have six legs, and, during their parasitic life, were for a 
long Lime described as distinct species under the generic name Achlysia, 
until it was discovered that they possessed eight legs after their first moult- 
ing,"' Similar metamorphoses occur with the Trombidia which, as red, 
hexapod larvae, are attached to flies, grasshoppers, plant-lice and various 
other terrestrial insects. These, also, have been formed into proper genera 
under the names of Astoma, Leplus, and Ocypela.'^ * 

299, or 1^," 1341, p, 713, Tttt III. I'lh. St or Ihe doreaJ aartol 
Ann. d. Sc. Nat. XVn. p. 283, PL. XUL B. ffi/arophilii3. L_ 
a See Dayire, loo. cit p. S68. Tho embryos o( more frequenlly up 

T See Dagit, Aim. d. So. Nat. 1. p. 136, PL XI. xalra. Tbe truo naiurs oi toeae epiiw 

^ea, vhioh tie aOutKUA not upon this sanat, but I. flj;. I-A), and by Dugii (Ann. d, I 
upon the cepAalothorax, that fJiis snout ^b only a 3B54j p. 1€6, PL XI. fig. 49-05). 



», XI. p. 24S) has examined whkh it livr 
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INSECT A. 



CLASSIFICATION. 

§ 321. 

As anatomists liave befiii able to examine, with few esoeptions, nearly 
all the orders and families of the Inseota, their anatomical researches have not 
been restricted, as in the preceding classes, to isolated genera or species, 
but have embraced entire families. With such abundant materials, we 
should go beyond the limits of our work iu enumerating here all the genera, 
er eveii all tbe families, whose organization has been studied. 

A. Insects without Metamorphosis. 
[tnsecia ametahoia.) 

ORDER I. AFTER A. 
Families : Pboiculidae, Nirmidab, Podukidab, Lepismidab. 

B. Insects with incomplete Metamorphosis. 

{Insecta hemimetaiola.) 

1. Mouth Suctorial. 

OEDER U. HEMIPTERA. 

JlMiLiES : CocciDAB, Aphiuidae, Psyludae, Cicadidai!, Cercopidab, 

Naucohidae, Nepidae, Cokbidae, Pbnta'xomibab. 



ORDER III. ORTHOPTERA. 
rAMiLjEs : Physopoda, Porficulihab, Psocidae, Perlidae, Ephemeridae, 

lilBELLULlDAE, TbRMITIDAE, ACBIDIDAE, LoCUSTIBAE, AcUETIDAE, PhAS- 

MiDAB, Mantidae, Buttidae. 
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C. Insects with complete Metamorphosis. 

{Insecta kdometahola.) 

1. MouiH Suctorial. 

a. Two wlags. Under lip changed into a suctorial organ. 



ORDER IT. DIFTERA. 

Families: Pulicidab, Nycteribipab, Hippoboscidae, MuscmAB, Obsteidae, 

Strphibae, Conopidab, Stomosydae, Bombylidai!, Anthkacidab, Lbp- 

IIDAE, HeNOPIUAE, AalLlDAB, StKATIOMIDAB, TaBANIBAE, TlPllLIBAB, 

b. Four scaly wings. Maxillae changed into a suctorial organ. 

ORDER V. LEPIDOPTERA. 
Pamilibs : TisEiDAE, Pyralibab, Geombtribab, Nootuidab, Bomeycidab, 

HePIOLIUAE, ZYBAENinAE, SpHINBIUAE, PaPILIONIDAI!. 

c. Four naked wings. Tongue changed iuto a suctorial organ. 

ORDER VI. KYMENOPTERA. 

FAKiLiBsr Apidae, Andrenidae, Vbspidab, Formicidak, Scoliadab, 

Mdtillipab, Pompilibae, Crabonicae, Bembeoidae, Ohrysiiiidae, 

Cynipibae, Ichneumonidae, Siricibae, Tenthrbbihibab. 

2. Mouth Mandibulats. 

a. Two posterior wings only. 

ORDER rn. STREFSIPTERA. 

b. Four membranous wings. 

ORDER nil. NEJJROFTERA. 

J'aMILIBS : PjIRYOANinAB, SlALIDAB, HuMEUOniBAE, MyRMELEONIDAB, 

Ehapuidiaeab, Panorpijiae, Mantispidae. 



0. Two upper wings corneous, and two under membranous. 

ORDER IX. COLEOFTEEA. 

Families : Psblaphidab, Ooccinellidae, Chrysomelidae, Cerambycibae, 

OintcuLioNiBAE, CiSTELiDAE, Meloibae, Tbnebkionibab, Pyrorhroidae, 

Elatbridab, Lamellicornes, Claticornbs, Hybeophilibae, Hybrocan- 

THABI, SlAFHYLINIBAB, CaRABIHAE. 
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CHAPTER I . 



§ 322. 

The cutaneous envelope of the multi-articulate body of the Inaecta con- 
sists, as with the other Arthropoda, of a kind of esternal skeleton, of a con- 
sistence sometimes leathery and soft, sometimes horny and solid. Its 
elasticity and flexibility is limited to the points of junction of the segments 
of the body, and of the articles of the extremities. Its oharacteristi© 
chemical substance is likewise nhitine, a peculiar azotic matter insoluble in 
caustic potass, and with which highly-colored pigments are often chemically 
combined.''' Chitine enters also into the composition of the hairs and th& 
scales of the skin, and the internal processes which may bo regarded as aa 
Internal Skeleton. 

§ 323. 

Histologically, the cutaneous envelope is so variously and often si 
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traordinarily complicated, ftat it is very difficult to reoognke its el 
When horny, there can always be distinguished an epidermis composed of 
tmnucleated, lameOated cells intimately blended together. These cells, 
however, are often polyhedral, and so disposed as to form a simple layer; 
in other cases, they are more or less blended together, giving rise to undu- 
lating or imbricated lines in the epidermis. In order to study the subjacent 
layer, or dermis, the cutaneous envelope must be macerated and decolored 
in caustic potass. This layer will then be found to be composed usually 
of several lamellae superposed in various ways and thereby often producing 
very elegant markings. In many instances, these reticulated or radiated 
markings would indicate the presence here of intercellular pasBages, and 
porous canals."' In the thin, membranous portions of the skeleton, for 
instance, the wings, the structure usually appeal's wholly .homogeneous. 

On the external surface of this envelope there are o en numerous es- 
crescencas, Bueh as tubercles, spinra and hairs, which are usually hollow. 
The hairs are sometimes simple and smooth, sometimes sot with small hairs 
or barbellate.*^ Many of these cutaneous formations are insert«d by a 
small peduncle in small fossae, to which they loosely adhere, and from 
which they are very readily detached. Usuaily, they are flattened, scale- 
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like, and colored. Their forms vary infinitely not only according to the 
speoies, but also according to the regions of the body. They are often ribbed 
longitudinally, and denticulated or deeply serrat-ed on their borders. These 
scales are often inserted on the skin perpendicularly, thus forming a pelt- 
like covering easily wiped off; Bometiraes they ai-e imbricated and exactly 
fitted to each other,'"' 

§324. 

The various parts of the cutaneous skeleton of the Insecta have been so 
carefully studied iu Zoology, that they may woU be passed over here. As 
the internal surface of this skeleton furnishes points of insertion to the vol- 
untary mnscles, the segments of the body on which these last are attached, 
would naturally be developed in proportion to their volume. Thus with those 
Insecta which have powerful masticatory organs, the head is vemai'kably large 
on account of the prominent development of the masticatory muscles; in. 
the same way likewise other fossorial, rapacious, or saltatory Insecta, indicate 
their habits of life by the Mae of their legs, which are endowed with great 
muscular power. It is for the same reason, also, that with the species 
which fly, the mesothoraz and metathorax are so largely developed ; for 
these contain not only the muscles of the last two pairs of legs, but also 
those of the wings. These relations are especially distinct in those families 
«r genera which embrace both winged and unwioged species. 

On the internal surface of the cutaneous skeleton, are found, in the head 
and thorax, processes which may be regarded as an internal skeleton. 
Some of these serve as septa, which, separate certain organs, and others 
furnish points of insertion to muscles, and then are often bifurcated/'' 



CHAPTER II. 



§ 325. 

The muscular fibres of the Insecta are striated, not only in the voluntary 
mascles, but often also in those of organic life, as in the stomach and intes- 
tine. '" All are colorless or of a dirty yellow color. This last is especially 
observed with the muscles of the thoras belonging Ui the wings, whidi differ, 

3 This corerliiK has a, velvety aapeet with the Dvjardm, ffliaerv. lu mioi-osoop. p. 121, PL. VII. 
A, Aii&htacidae, ai ' 



teilf on the bndira of amaj cpf ttie Cm-ouUonidBE, fPoduridM), » 
UelolOfltJliaae, ClaiVlcoues, leplraililax, Podurfdae TaC IV, (Coteo 
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farthermore, from the others, in their transverse striae being leas distinct, and 
their fibrillae being more easily observed ; indeed, with most species, these 
last show a tendency to separate even from the least preraure, while thosa 
of the other Toiuntary muscles are very compactly united togelJier.<^ 

The muscles are attached directly upon the cutaneous skeleton, as with 
&a Crustacea. In the extremities, only, do there appear to be tendons ;. 
but these are merely very long, flattened processes of the skeleton, situated 
in the axis of the articles of the extremities. They serve as points of 
attachment to short muscular fasciculi which are there obliquely inserted, 
after having arisen from the inner surface of the articles. Wi^ adult 
insects, the segments of the body are only slightly movable, and have but 
few muaclea. But with the larvae, whose extremities are rudimentary, or 
eveu wholly wanting, there is a very prominent muscular system situated, 
directly beneath the skin, and composed often of several layers of flattened 
fiiSCicuJi.'^' 

§ 32G. 

The Locomotive organs, properly speaking, of the Insects, are the leg9 
and the wings. The true legs never esceed three pairs, and are inserted 
upon the first three segments back of the head — Frothorax, Mesothorax, 
Metathorax. Each leg is divided into a Coxa, a Trochanter, a Femur, 
a Tibia, and a Tarmis. The tarsus is divided into several articles, the 
number of which reaches even five. The form of these legs varies infinitely 
according to the mode of life of each species. The most common are those 
Ki which are usually given the names : Pedes cwrsorii, amiulatorU, gressarii. 



HymenopUra, ffJth Uic mumlca of whose wipgB the I*o vulgaris), 
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givsDurerydetaLlal account or the iDusclesur Oa &cll. p. S4),fii<rineic»r (Handb. &d. L p. 237), 
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9iataforii, sa/iatorH, raptorii, andfossorii."^ The tarsal articles are often 
■enlarged, in which case they form, on their under surface, either a naked, 
fleshy sole, or a thiekly-piloae ball of the foot, which is usually cordiform. 
"With the Dytiaoidae, several of these tarsal joints are changed into a disc 
provided with suckers. The last article of these organs bears usually two 
movable hooka, which are sometimes deeply bifid or denticulate on their con- 
cave border.'^ It is rare that there isa third hook between them.''' But with 
the Strepsiptera, and Physopoda, all the hooks are wanting. The Diptera 
and many Hymenoptera, have, moreover, under these hooks, soft lobulea 
(Arolia) provided with numerous small papillae, by means of which these 
insects can fix themselves to objects.'*' With a great number of larvae, the 
sii legs are very short or abortive, or even completely wanting. In the 
first case, they consist, usually, of merely a hook, but these larvae have also 
many short obtuse processes on the other segments of the body, and by 
means of the hairy soles on the extremity of these, they can fix themselves 
on bodies and thereby move along.''* With many entirely apodal larvae, 
these processes are replaced by simple tubercles, or by belts of backwardly- 
pointing bristles or spines, which serve as points of support in their loco- 
motion.'"* 

The organs of flying are the anterior and the posterior Wings. The 6rst 
are inserted on the mesothorax, and the second on the metathorax ; but in 
nearly all the orders, there are genera with which these organs are wholly 
wanting.'''' In other genera, the females alone are wingless,'* which is 
also true of the neuters of certain families.'"' It is more common still, to 
seethe posterior wings changed into balancers;'"'' and this same transforma- 
tion occurs also, but very rarely, with the elytra.''" The wings, properly 
speaking, are only prolongations of the cutaneous skeleton traversed by 
tracheae and blood-canals. Their forms, their nervures, their folds, &o., as 
well as their sometimes complete abortive conijition, may here be passed 
over, for all these points belong to the domain of Zoology.* 

1 For Uie marchlns;, leapEi^, and avboiulDg of Bf^p and smooth BurEkiies. DuC this assertion re- 
ioBecla, sue 5frdU4, Constat. &c. p. ISO. quires further proof, AJthoui^b it ia admitted bj 

ticulate with ttae PompUtdae, Htppubosoidue, 01s- ' With the Lepidoplera, and TeothraliiiidBe. 
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The moyoinentB of flie wings are produced by iwo extensor and several 
smaller flesor muscles, which arise from the middle ac^ posterior thoracic 
segments, and are inserted on a tendinous process at the base of each wing. 
The size of these muscles is proportionate t« the size of the wings and their 
mode of use in flight. They are, consequently, all equally devdoped when 
the four wings participate equally m the act of flying, as is the case with 
tte Lepidoptera, Hjmenoptera, the majority of the Neuroptera, the Libel- 
ludidae, Perlidae, and finally, the Oicadidae, and the Aphididae. 

The mnsoles of the anterior wings are comparatively smaller than those 
of the posterior, when the first are not used, properly speaking, except to 
cover the" latter, as is the ease with the Ooleoptera, the Bugs, and many of 
the Orthoptera."^ 

With most of the Poduvidae, and with Ite yonng larvae of Xenos sjAe- 
ddanem, there is a peculiar, fork-shaped, Kiltatory ovgan. It is inserted 
on the posterior extremity of the body or under the abdomen, and, when 
at rest, points horizonbilly backwards. By means of a special mnsoular 
apparatus, this fork is bent forwards and applied against the abdomen ; it is 
then retamed violently into itsoriginal position, thereby tossing the animal 



a considerable distance."' 



§ 327. 



Many of the Insecta produce sounds which we perceive partly as clear 
tones, and partly as confused noises. These are due, sometimes to partic- 
ular soniferous organs, but more often to vibrations of the cutanous skel- 
eton produced by special muscular organs, or to lie rubbing of certain 
parts against each other. But in every case, without exception, the sound 
is due to the action of voluntary muscles, and has no connection with the 
respiratory organs,''' 

The buzzing produced by many Diptera, and Hymenoptera, during flight, is 
due, without doubt, to vibrations of the thorax produced by the rapid and 
successive contractions of the muscles of the wings in this act.*^ Farther 
researches are necessary to show if the sounds produced by certain butter- 
flies are due to rubbings of some parts of the cutaneous skeleton, or to a 
special soniferous apparatus.'^ But the sharp sounds of many Coleoptera 
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are cauiiad by the rubbing of their prothocas gainst tke peduncle of t\io 
ni^othorax, or by grating the ridges of tlie abdomen againfit the iDtenial 
Burfiioe of the elytra, Msdufiius stridulus, MutUla earopaea, and Mantis 
rdigiosa, produce also certain sounds by the friction of particular portions 
of their skeleton.™ The males of many Acrididae produce their creaking 
sounds by playing, as with the bow of a violin, upon the lateral borders of 
their Elytra, by ^eir posterior thighs which have a longitudinal granular 
ridge on their internal Burfaoe^' The peculiar cry of the male Locustidae 
and Achetidae is produced by the base of their elytra. The very hard 
and sharp internal border of one of these elytra rubs against a homy ridge, 
upon the under surface of the other, close to the tympanitic disc."" 

With the males of the musical Oicadidae, there is a very remarkable sonif- 
erous apparatus, situated on the under surface of the first abdominal 
segment. It consists of two spacious drams at the base of which is a dry, 
plicated membrane, to which is attached a large muscle of conical form, 
arising from a median, bifurcated process of the second abdominal segment. 
The entrance of each of these drums is more or loss covered by a round- 
ing operculum which is free behind. The muscle draws the membrane 
inwards, then relaxing, this last returns by its own elasticity, producing, as 
from the bending up and down of a metallic plate, a loud, clanging sound. 

This sound is undoubtedly considerably increased by the ref  " "■" 

air in the drums and in the neighboring vesicular tracheae.'^' 
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THE IKSECTA. 



CHAPTER III 



§ 328. 

The central parts of the nervous system consist, with the Insecta, as with 
the other Arthropods, of a Brain aad a Ventral Cord.*'' 

The brain is liitaated in the cephalic segment, and is composed oi' a 
■Ganglion supraCESopkageiim, connecting with a Ganglion infraiEsophageum 
which is smaller, by two lateral commissures which embrace the tesophagus. 
The first of these ganglia corresponds to the cerebrum of the Vertebrata ; 
and the second is comparable perhaps to the cerebellum or spinal cord. 

The ventral cord succeeds upon the sub-cesophageal ganglion, and con- 
sists, sometimes of a single ganglionic mass, BometimeE of a chain of ganglia 
wore or less approximated and connected by double, longitudinal commis- 
sures.'^ The number of the ventral ganglia, which is never greater than 
■that of the segments of the body, as well as the presence and length of the 
longitudinal commissures, depend often upon the number, the size, and lie 
jnobility of the segments of the body to which they belong. With those 
Insecta whose segments are very short and rigid, the ganglia are closely 
apgrosimated or even entirely blended together ; while, in most larvae, 
where the segments of the body are equally developed and flexible, the 
ganglia are separate, nearly equal in size, and connected by pretty long 
commissures. These last are rarely united into a single cord, although the 
ganglia, not only those of the ventral cord, but also those of the brain, 
Appear, nearly always, to be composed each of two united ganglia. 

Aside from the differences presented according as the insect may be a 
larvae, a pupa, or an imago, the nervous system varies so much even in 
the same group, that it may be quite dissimilar in speoics which, in other 
respects, are very closely allied. These modifications refer to the number 
of the ganglia, the length of their commissures, and the more or less com- 
plete fusion between certain ganglia. 

The superior cerebral ganglion, which is often composed of two hemi- 
spheres more or less fused together, gives off the two antennal and the two 
optic nerves. The simple eyes or stemmata, either when alone, or when 
coexistent with compound or faceted eyes, always receive their nerves from 
the same ganglion ; although these last are sometimes ^ven off from a trunk 
in common with the optic nerve. The sub-fesophageal ganglion furnishes 
nerves chiefly to the mandibles, to the maxillae and their palpi. With the 
perfect Insecta, the three thoracic are much njore voluminous than the ab- 
dominal ganglia. They send nerves not only to the legs, but also to the 
jnuseles of the wings. 

1 For tile nervoBi Bjatem nf Hie Infifcta Sa gen- 2 Entamotomfat^ »ts not agreed Hd b the iLumber 
■eral. Bee Barmeigtfr, Handb. &0. 1- p. SW j of the abdominal ganglia, tw the aub-cesopbogeid 

■Cydopaed. il. p. M2, and BUmchari'kmi. d. Sc! TentrsJ cord. Bor the nervons syaleni of [he laria 
Kai. V. ]848,p. 173. L. Dufgur (Mtm. prfia. 4. bd4 pupa ot SarcopAngH, See L. Z/u/our, too. cit 

given a very esrart dcscriplion of uiis sjstL-m in 
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The ventral ganglia ire usually small, coequal, and give off no nerves 
•esoept to the segments of the abdomeo. The Jast ventral ganglion, alone, 
13 larger, for it fiirnislies, in addition, nervouiS filaments to the rectum, and 
to the excretory duots of the genital organs. 

Usually, the nerves arise in the ganglia by two or three principal roots. 
Some nerves, however, arise from the in tergangi ionic cord. In those 
.species where the ventral ganglia are entirely fused together, the nerves 
arise close together, btit immediately diverge in different directions. 

§ 329. 

As to the Intimate Structure of the nervous system of the Insecta, 
both the nerves and the ganglia are always surroundecl by a ibrous ueu- 
jolemraa, and, according to carefully-made researches, are never wanting in 
■■the two usual anatomical components. Between the extremely tenuous 
primitive fibres, are interposed, in the ganglia, very small glol ' "" 
last, nucleolated, usually contain also a finely-granular substa 
though sometimes reddish or brovi'nish.''' 

There are, with the Insecta, as with the Crustacea, two modes of the dis- 
|>osition of the fibres in the ganglia. The first, which forin nervous, infe- 
rior cords, are disseminated in tne ganglia ; while the others, which belong 
to the superior nerves, simply pass through or over these ganglia. These 
two kinds of fibres give off, laterally, nervous filaments, which, uniting, 
ibrm peripheric nerves of a mixed character. The superior cords corre- 
ispond, probably, to the motor nerves, and the inferior to the sensitive nerVea 
*f- the Vertebrata.'^ 

§ 330. 

The Disposition of the nervous system in the various orders of Insecta 
presents tie following differences ;*" 

Among the Aptera, the ventral cord of the Pedieulidao is oompoied of 
three contiguous ganglia situated ill the thorai, The prothoracic gan- 
glion connects with the brain, and the metathoracic sends nervei to the ib- 
doraen.*^ The nervous system of the Poduridae differs from this in their 
three thoracic ganglia being separated, and their intereanglionic iongitudi- 
oa! commissures being wide apart.''' More wid^y different still, la the 
ventral eord of the Lepismidae ; it is composed of eleven ganglia conne:,ted 
5>y double longitudinal commissures.'^ 

With the Hemiptera, this system is limited to two thoracic ganglia of 
which the anterior is the smaller. With Fentato?na, and Cicada these 
two ganglia are not separated except by a constriction ; while, with Nepa, 



EcacheLnuD^. u. Geaetze d. orgaDisch. Lebeiis. L taU)a-mtlgiiria. 

Hft a, p. 8-2). Tier tare teen aiaHncUy seea by I Varloua and apedal accounts of the gi 

i;»r»»»»r(ra'iiert. BtraoLSt-p. 69,Tar.V- - '■ '' ' -' 

4 iQavtruptayi^ PoppenAfintt (Die flpeoielle u* 
l^iie d, QeblRiig. p. SI), Helndialli (De 
arm. nat. As. p. 21), Bmnover <Bk 
internflcop- ho. p. n, PL. Tt. Sa, SI, 33 (Aeti 
uid >rm (Mauer'i Arch. ISl^ p. 81). 

at Sphinic ligatlri (Philos. Trans. 1S34, p; 



ifl,'Taf.' 



cibyGoOgIC 



410 THE mSECTA. >§> 330. 

tbey are connected by two long commiasures. From the posterior of these 
ganglia pass off, in a yentral cord, two main tranliB, approximatecl, which 
send off, in their course, lateral branches towards the periphery; with 
Pentatoma, these two main trunks are fiis»J into one.'"' 

With the Diptera, tlie ganglionic chain is always connected by simple 
comraisaures. Tlie number of ganglia varies with the families, and, usnally, 
is proportionate to the length of the segments of the body.'"' The ven- 
tral cord is most concentrated with the Hippoboscidae,'^ the Oestridao, 
and the Muscidae calypterae ; it consists of only a single thoracic gan- 
glion, from which pass off nerves in various directions. The Muscidae 
acalypterae, on the contrary, the Syrphidae® and the Conopidae, have, 
beside this thoracic ganglion, one ortwOTcntral ganglia ; while the Sceno- 
pinidae have five, andtheTabanidae, Strationiydae,"' Therevidae, Leptidae, 
Asilidae, and Bombylidae, have sis. Their number is still larger with the 
Empidae, Culicidae, and Tipwlidae ; — there being, in the first, three tho- 
racic and five abdominal ganglia; and in the last two, three thoracic and six 
abdominal ganglia. The larvae of the Diptera usually have one more pair of 
ganglia than the adults. It is only in those species whose ventral cord is 
fused into a single mass, that the same concentration is observed with the 
larvae.'^"" The larvae of the Diptera have either a monlliform ventral 
cord, composed of ten approximated ganglia, or a chain of eleven of these 
masses, connected by long commissures, which are often double.™ 

With the Strepsiptera, alike in the three states of larva, pnpa and 
imago, the ventral cord consists only of a large thoracic ganglion, from 
whioh pass off nerves in various directions.''^ 

With the adult Lepidoptera, the ventral cord consists of seven ganglia, 
of which the first two are the largest and belong to the thorax. The con- 
necting commissures are not double except between the thoracic ganglia ; 
those of the others being more or less fused into a single cord. In the 
Caterpillars, the ventral cord consists of eleven nearly equal ganglia; the 
two commissures between the first three of these, are quite wide apart ; 
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■while those of the otiicre are usually fused together, <"' Duiiiig the pupa- 
state, a remarkable change takes place. The eommiasures between the 
first and second, and the third and fourth ganglia, are gradually shortened. 
The ganglia are thereby gradually approximated, and, in the end, are fused 
togeUier, forming the two thoracic ganglia of the sdult, which send off 
nerves to the legs, and to the muscles of the wings. At the same time, tbo 
fifth and sixth ganglia entirely disappear or are fiised into one.''* 

With tlie Hjmenoptera, the ventral cord is composed of seven to eight 
ganglia connected by double commissures. The first of these, smaller 
than the second, is, like it, produced by the fusion of several ganglia ; and 
both are situated in the thorax. Of the remaining five or six abdominal 
ganglia, the last two are olosely approximated, or fused into one.*'^ Here, 
as with the Lepidoptera, the number of ganglia in the ventral cord of the 
larvae, is eleven, as has been specially shown in the false caterpDkrs of the 
Tenthredittidae. <'® 

With the Orthoptei-a, and Neuroptara, the nervous system is nearly 
always composed, in their various states, of three thoracic and six to seven 
abdominal ganglia connected by double commiBSures and forming a chain 
as long as the body."-'* 

Wim the Goleoptera, the number and disposition of the ventral ganglia 
present the widest viiiations of all. The longitudinal commissures, always 
double, are shoitened or even wholly wanting at certain points. The 
ganglionic chain is therefore more or less abbreviated, and sometimes the 
ganglia are almoat fused into a single mass. In this respect this system 
here presents two pnni,ipal types the Hmita between which, however, have 

SiDiismHnYlanini,1iio.idkp.SST,aB0,Iat.XXVIII. uTTbe raund ohain of the TonUredinrdne, 
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not yet been defiuitelj fixed.*"' The first type consists of an absenco of 
al! the longitudinal commissures, as is the case with most of the Lamelli- 
cornes, the C ureal ion idae, and the Seolytidae. Here, the ventral cord is 
limited to three ganglia connected together ; of these, the first corresponds 
to the prothoraoic, and the second, the larger, to the second and third 
thoracic ganglia. This last is succeeded by an oblong, ganglionic mass, 
representing the concentrated abdominal portion of the cord, and from 
which arise the nerves of the maacles of tiie abdomen."" In the second 
type, the abdominal portion of the cord occupies the entire length of the 
body. This is the case with the Cistelidae, Oedemeridae and Oerambjci- 
dae, which have five ganglia in the abdomen.*^' With the larvae of the 
Coleoptera, these two types n.re more clearly defined, there being no inter- 
mediate forms. '^^ 

^ 331. 

The Splanchnic nervous system consists, with the Inseota, in all their 
States, of a single and a double nervous cord. Sometimes the first, some- 
times the second of these is the more developed. 

The single Stomato-gastric nerve arises from the anterior border of the 
cerebral hemispheres, by two short filaments, which, directly in front 
of the brain, meet in a ganglion {Ganglion froTitoIe) lying upon the wsoph- 
agua. Prom this ganglion are given off several nervous filaments which 
go to the upper lip ; while, from the opposite side, arises a simple nerve 

18 There hju recently appeu^ a T«rj detailed and composed af eight gaj^Ua with the E^terldae, 

LdB^e aiilniBL 

iS. and IV. (JUelBUmtka, Caraius, OUerkifti- cuijceui 

faiB.CBTombj/x}^ are, wl 

in See Straui, Oonsid^. to. p. 3ftl, n. IX. fli;. wlttaout 

(laeliilimtha vuZgwis), and flsncftonl, Inc. clt. O/cmta. 
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p. 36, PI. XUI, ig. ia (Lytta) ; BnouU, Hedb. Taf. XVIL flg. 3D, Taf. XIX. fli. 31 iMtlol and 

KoDl. I!, p. los, Tat XVn. flg. 2, Taf. XlX. flg, £jiHo) i £. D^oar, Ann. d, Sc. Nat, XIU. 1810, 

W {Meloi and Lutta'i ; HrvpoTt, Oyelopaed. lot p. HXl, PI. V. flg. 8 (PpmcSroai, and XVIII. 

dt. n, p, MO, fe. «8 (Timareha) and Jgls, 1843, p. 112, PI, V. <lg, 17 {Dorcmi ; Newporl, 

Add, d. So. Hal. n. ia«, p, 24, M, IV. flg. IS Cyolopaed, hic, dt. p. B4S, fig. 404 iTimercha) i 

iCalnspis). With Ihe Ilylleddae, and with Bytn- Jolg, Ann. d. S& Hat. IL ISli, p. 24, PI. IV. flg. 

luiiBures are also rery short i see' BurmeisleT. 1, PI, X, 1^. S (CiryiDmefs snd Tentbrlo). It 

Handb. loc cit. Tat. XVI. 6g. B {Bi/liams). Ibta Is only with tbe Uunie of Uie CsrabldBe, aUphidae, 

flgure, howevot, 1b not tnUj exact, it compared Stapl^llnldae and Dlaperldae, that the Tenttal 

with that of BUatchard (loo. CIt. p. 343, Pl-X, fig. cord, alttaaagb.DDmpoBed of eight gau^a, doee not 

1). With the StaphylinidM, Silptiidae, and Hy- extend into tlie last abdominal eegments ; while 

drophlHdae, the aljdomliiBl portion, allhoimh com- that of the Iwrae of the Dyldscldae, composed of 

into the abdnnen ^ It Is longer and compoeed of of the aixlomen ; Bee Bar/tiEisteT, Trana. of the 

alx to Beyen ganglia with the Carabidae, Lu- Botomrt. Soc, Lond, I. p. S39, PL XXIV, fig. 9 

Ann.d,'So, Nat VITT. ISHB. n. fi7. Pi. XXI. bia' H, IX. fig. 8, 6, PI, Xl! fig. 4, PI, X, fig, B (Sii- 

I, p, Saa, pha, Slt^lii/linus, Diaperii, mi Di/tiasus). 
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(Nenms recurrens) which passes over the cesophagus to the sfoniach, giv- 
ing off branches right and left. Reaching the atomacb, it divides, after 
having formed a gndglionio enlargement, into two principal branches. 

The double Stomato -gastric nerve consists of one, two, or three pairs of 
gmall ganglia, situated behind the brain, on each side of the cesophagus, 
and communicating with each other, with the posterior estremity of the 
brain, and with the Nerims recurrens, hj delicate filaments. These fila- 
ments send fine threads to the tesophagns, and, at certain points, anastomose 
with the single nerves.*'' 

With the Hemiptera, a single Splanchnic nerve has been observed, and, 
for the double system, there has been seen, on each side of the (esophagus, 
two small ganglia, one behind the othei'.*^' 

With the Diptera, the splancboio system appears to be present ; at least, 
there has been observed on the Chyjiferous stomach of the Hippoboseidue, 
a pair of filaments belonging, probably, to the double system.'^' 

The Lepidoptera have a highly-developed Nervus recurrens, which often 
forms, wifti the caterpillars, several small ganglia lying behind ejicb other 
on each side of the brain, and connected together by a double nci'vous 
arcb. The double system arises on each side of the cesophagus, from two 
ganglia, situated one behind the other, which, with the caterpillars and 
pupae, are often approximated to a blending together, and which send off, 
bi^ide the filaments anastomosing with the recurrent nerve, threads to the 
dorsal vessel.'*' The Hymenoptera,"" Neuroptera, and Orthoptei-a, also, 
have the two kinds of splanchnic systems. The double trunks are highly 
developed with the Acrididae, and the Gryllotalpida, and have two pairs 
of ganglia at their upper extremity, beside one or two on their course; 
while, with the Libellulidae, Blattidae, and especially the Phasmtdae, the 
single nerve is the most d ' 



he Splanchnic vsrv* 



la. lass, p 



nl works or dunneHtET (Handb. &c. I. p. 303), XlV,)nnttae lurva Bod Inm^of fi^fni 2iir>i<<r<, 

aKl Lxomaire (IntrodBot. to. n, p. 314), fflpe- are verj distiiwiished. 

•^aay J. MMiir,Sov. AOL Aiad. Sill. Car. X.l\. 5See TVetiirimiw (Verrp, Sebrlft. HI. p. 89), 

1838, p, IS i Braadl (Uls. 38S1, p. 1103, Bisa his who fhlnkB he has olieertHl the Nermi neur- 

3eiDerJE. Ober die Mundioa^eD-odHr Moi^fr^ii&isv- rens with Apis mP-lUMca ; Brandt, hIbd (Medlzia. 

Ten ft. Evettfhr. 1S36, p, 18, or Aim, d. So. Nat. Zool. 11. p. 208, Tal. XKV. fiK.sa.and hta Bb- 

T. laaa, p. 96), and Hewpan, Cyclop, fee. loe. merk. So. p. ii), lius dtswliied the twn syslciEH In 

dt. U. p. BBJ). this apEnies, aufl in Uie Bmnble-bee {Apia tertea^ 

a JIfeotei (B^lr, mir vcrgiaoh. Anat. I. p. 4) Iris). 

miBI CicaOa, and Bi-audt (Branerk. &d. p. 23, Taf. 310. Taf XVI, tg. B iari/Ults migraiorinai). Iha 

systau. i;anellon which aoDQCca h} Cno fllaments with the 



~11- fio. 3, fi.). SuhBsqneiitly, Ly- nal ean^lln of Uieaame 

... ^ ^ -,_ p, jjjjj ^ ^^j,^j|,j ^^ I .. 

U. flg. 1) de- alm^f tti8 fflSophaK 

]oat.moQi, the ^n^zard fonoln?: a 



OBC( (TraJte, &u., p.uii, r,. ^...i,g. J, I.. ,.jj.i. .iw giiua,,.. <u.^ .,../ 
flg. 1, PI. XVI, flg, 11, PI, XVIU, flg, 1) de- alm« Oa fflSophaKUO I 



awiMe eyslan and it, — o—o — — -, . . 

Berrefl in Uie lajgae, pupae, H . nd Ima gines of Tarioua lug to th] I i i i -' TJif II. 

Lepldoptsni; s« Sucftow (AniUoai, ptaTdd, Unter- flg 1~0i III '»f/J4 la alm- 

lauiL. 40, taS: VIL flg. 33-33, (pupa and imago of narly di i ' i of llie giz- 

6^trojaehapitH)\ viiohaa deacrDnd the double zard arl^ ii i tif the two 

Bjat^m and the cardiao nerv^ Bee, aiso, J. Mai' trunks m i i i / c tatpa, £,. 

(er (Nov, Act,Na(.Qnt,loo,olt, p. 8T(Uierecar- Buftur K I it >... p asS, 

rent nerve of a larrs of S/.MnT)), and Brandt K JII fls 2- " iHi llmin'i f n,/o, the (our 

(iBiB, loc i^t. p. IIO^ TaL VII, Ha, 3,1, and Be- anterior ganghn ol Uie siuyLeaj3teniiiesaiill,biu, 
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The Coleoptera have, m both their larval and their perfect atatea, a 
feebly-developed double nervous system arising from two pairs of ganglia, 
and a highly-developed Nervus recurrevs which, with a few species, forms, 
directly behind the Ganglion frontale, a second ganglion. It runs alone 
the tBBophagiiB, and usually forms, posffiriorly, Still another ganglion, and 
then divides dichotoraonsly.'" 

A great number of the Inseota have, in all their states, another system 
of nerves, called Respiratory nerves, which, in view of their functions, 
ought very properly to he classed among the mixed nerves, for they con- 
tain not only motor, but also vegetative fibres. This system arises by 
several single roota from the longitudinal commissures of the ventral oord. 
Each of these roots divides into two Nerei transversa which deviate from 
each other at ri^ht angles, and anastomose with the ganglia of the ventral 
chain and with, its peripheric nerves, receiving at tJie same time organic 
fibres from the ganglia of the double splanchnic system. These respiratory 
nerves are distributed to the large trachean trunks, and especially to the 
muBcles of the stigmata. The respiratory movements of Inseota cannot, 
therefore,, be regarded as properly of a voluntary nature.'^ 



CHAPTER IV. 



§ 332. 

The sense of Touch ippeiis to be seated with Insefts m v ry different 
parts of the body ^ It is chiefly lotated in the pilpi of the mouth, 
which, for this purpose are usually terminated by a soft •surtaoe.'" The 
antennae, also, serve as tactile organs but in a veiy variable manner, ac- 
cording to their foinis the degiee ot their development, and the habits of 

l^eie ; see BrmdU Bemerk. to. p. 2T, Taf. III. IV. ttg. 5, Fl. IX. fig. 1) had alieadf dncrllKd (Ua 

flu- 1-6, ana J. jrsKer, So?. Act. N»l. Cur. loo. reaplralsry syalicn with the larva of the goal- 

BiL p. 85, Tab. vni. lig. 1, 8. These tBO anato- moth, under Ihe nuoe of Maes tpinUrta, it il 

mists hays bItmi, moreover, details wlUi figures on Sewporl who has receDtly called the atlemiou o( 

the gplanchMc nerves of UfreUuis, Blatta, JUsn- aaabwlels te thia sutijeut, by fiu'iuBhu^, vlth M- 

- -liOrjfUua. ^ ■_..... .-„„- ...- ..,_._,.■__ _. .., ,_.. — 



I (Bib. Abt Nat. p. 132, TaT. plexus, In the larva, pupa and iirraeo of Bjthina 

observed tJie ffervua recur- Ugiuilri (PhUos. Trana. 1832, PL xn. fig. ' 

of Orjictu naticamis. MaUer 1834, PI. ±m. &a., and 1836, PL XXXTI., > 



«. Nal Oor. loc. oiL p. 94, Tab. VII. fig. Cyclopaed. loc <d[. p. 047, flg. 400). See, also, 
figured it iriUi ,f.ucim«9 and BgUiciu. MSiler'i idesa (Archly, 1S3S, p. 82) on the nWare 

pUh Metoiimtha, not oulr the eii^lB and OrthoptAra, with LoeutiOf Qryliotolpa, and 

It alao the double sfstem which, hovever, Cwabnt, Oie elngle roots arise, aecordiug lo Keui- 

ik lor the eicessur; gangUa ot the brain ; part, from Email gBDEllai, M the points nbere >m 

M8d!i. Zool. II. p. 103, IJB, Taf; Xvll. given off the tferm trannerH. 

fig. 20) was the first to under- 1 For Uia senses o( the Inseeta In general, be- 

- "' '^■' —"^•'■^ ffiUf Melos and ilAe tha works of ^flicB and Sirbs. Burmeitler 

imaU, Jfeurpor/ HuorgGKh. d. SinneBwerlu. b ~ ~ ~ 

„ JyeJopaed. 

c. as- -OK, flja, 4id-«l8 (Timaroha, M-'-~ — ' 
Mcamtii)) 1 also Sckiodte, In ii:riijier'a 
idskiift. IV. p. 101, PL I. Aciliaa. 
S Although Ljoiiet (Iraili, fee, p. 93, 



Taf. XVI, fi^. S(a hu-vaof Cato9orturi),ffeinporl HuorgGKh. d. Sinneflwerlu. be 
(Pluloa. TraoB. ISM, PL Zin. fig. 4, G hmRgo and WOrmera, 1193, a work in irhio 
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the species. Theae organs reeeiye, eacli, directly from the superior cerebral 
mass a nerve' these nerves perceive the slightest disturbancM occurring in 
the antenna! teaumentf. wh!i,h are solid and often provided with hairs and 
bustles Witk those Insecta with which these organs are very long, Sli- 
form and movable in vaiioua d reotions, they serve, like the vibrissas of 
many mammalia tD announce the presence of external bodies. With very 
jnany other InseUa they are veiy movable, and are distinctly used as tac- 
tile oifjins like the fingers of the humaa hand.'*' It is also by means of 
these organs, that insLCts perceive the various conditions of the atmos- 
phere especially the temperature, and thereby regulate their move- 
ments and aStions 

With those Insecta whereof the parts of the mouth are changed into 
organs of suction, it la quite evident that the extremity of the snout or pro- 
boaois is the seat of a very delicate sense of touch. Also with those female 
insects having an ovipositor, which is used to deposit their eggs in holes 
of various depth, the apex of this orgau must be endowed with the same 
power. Finally, this sense must be ascribed to the extremities of the legs 
of many Inseota, ■which, in either their larval or in their perfect state, use 
these organs for the performance of labors of a special nature.'^' With the 
Poduridae, there is, upon the ventral surface of the first abdominal seg- 
ment, a singular organ which is soft, protractile, bifurcated or bi-lobed, and 
probably of a tactile nature,"' 

§ 833. 

Undoubtedly the sense of taste, witli Inseota, is seated in the tongue, 
when this organ is present. The tongue, of a soft consistence, is particu- 
larly developed with the Carabidae, Locustidae, Aerididae, Libellulidae, 
and Vespidae, which are all mandibulated ; and with the Apidae, and Mus- 
cidae, which lick up their food. With the suctorial Insecta, the tongue is 
either wanting, or changed into a horny bristle ; — a transformation met 
with, also, in certain species having masticatory organs. 

§ 334. 

The organs of Olfaction with I ta 1 n t t 1 t' fa torily 

determined, although most of these n ma by h ad an p e in a 

most wonderful manner, the food p p h f h m their 

young. The various hypotheses u h ub n t( y and 

especially those by which this sen ted a h h d a d d parts 

of the body, which are quite unfit in  i. 
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§ 335. 

! same uncertainty concerning the organs of Audition, 
e liaving long shown that most Insecta perceive sounds, this sense- 
has been located sometimes in this, and sometimes in that organ. But in 
these opinions, it often seems to havf heen forgotten or unthought of, that 
there can be no auditive organ, without a special auditive nerve which 
connects directly with an acoustic apparatus capable of receiving, conduct- 
ing, and concentrating the sonorous undulations.'^' 

Certain Orthoptera are the only Insecta with which there has heen dis- 
covered, in these later times, a single organ having the conditions essential 
to an auditive apparatus. This organ consists, with the Acrididae, of twO' 
fossae or concha, surrounded by a projecting homy ring, and at the base of 
wtioh is stretohed a membrane resembling a Tympanum. On the internal 
surface of this membrane, are two horny processes to which is attached an 
extremely delicate vesicle filled with a transparent fluid and representing- 
a membranous labyrinth. This vesicle is in connection with an auditory 
nerve which arises from the third thoracic ganglion, forms a ganglion upon 
■che tympanum, and terminates in the immediate neighborhood of the 
labyrinth by a colleation of coneiform, staff-like bodies with very finely- 
pointed extferaities (primitive nerve-fibres ?), which are surrounded hy 
loosely-aggregated, ganglionic globules.'^ 

The Looustidae and Achetidae have a similar organ, dtuated in ih& 



]ie> apiita at the base of Che uiWusse of Blalia arlen- 

ue'Df ^iUj Hod n-hioh Trgvirajiug (AnnaL d. Wetter- 

d la mulub. OeHllBoti. L d. gEHBmnite TlBCiu'kuiid& I. 

and physlolrigkal ooDillUonB lequlslie tor Mag Ha etatal (HaDdbTlI. p. MB), onlj mdimenlar; acoek 

Beat of this fiuicdoo. See LefibvTe. Add. d, la Horv eyes. Ifevaart CTranfl. of the BotozD. Soo* 

Bat entom. d. Praoce, VII. p. 390, or Ann. U, p. 239) and Oaureoa (Arm. d. L Bm. ent. X. p.. 

ISM, p. aiT, The same oljections might be raUed and as auditor/ oFgaDi. But UdB Tien i> iaadnids- 

riat Oie a-Obdaa at Marcel de Serres I \aa. dv iib\f, m Ericluon IH'iegmann's inh. 13S9,n. 

.XVtI.p. iM), wholocatsB Ihia seoae, »lth p. MS) has already alalM, escept In the sense that 

the Orthoptera, in the palpi. Equally groundleaa the antennae, lllce all solid hodlEs, may ooDdiiot- 

the adematB of the trac he ae. Treviraaua seeks to not a^ah supposnhle that Ihe aiitennal nerve can 

avoid the diffioalty hr Bni>poflinff that the entire serve at the same time Ulo faoetioa of tno dNUocb 

buccal cavity, which is hnmid, can receive odorous senses. 

Sopres^oDs. Sricluon (Diss, do flibr. et uan an- s This orgsn hB9 been taken ft* a soniferous ap- 

tenn. In Insect, BerUn, 184T) has reoeney appeared paiBtuB by Lalreilli (M6m. dn Mus. VIII. p. 128) 



rcBiJeot, ie Z. ^. Ciffrke (Ui^aE. of Nat Hiat. however, tl^ interpretatiOQ Duly aa hypothetical ^ 

September, 1838, or In Frariep^a iieua Notla. IX. but 1 have plai»d it beyond. dout4 by carefut 

p. 4, ^. 1^ a-n), ivho haa de«ribed at tiie base of resotrches made on Qomphocero/t^ Oedipoda, Pf>- 

jhe aiilennas or CoroAiu nemarsff*, UUg. an disnut, Cafwleniu and Tmsalif (^iegsuuiH'*- 

wdiUve appaialus, composed of an Aurtitula, a Arch. 1844, I. p. B6, TaT. I. flg. 1-J). 
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fore-le^ directly below ttie coxo-tibial articulation,'® With a part of the 
Looustidae,'*' there is, on each side at this point, a fossa; while with 
another portion of this family,'^ there are, at Uiis same place, two more oe 
less epacioos cavities (Auditive capsules) provided with orifices opening 
forwards.'^' These fossae and these cavities have each on their internal 
eurfece, a long-oval tympanum. The principal traohean trunk of the leg- 
passes between the two tympanums, and dilates, at this point, into a vesicl& 
whose upper extremity is in connection with a ganglion of the auditory 
nerve. This last arises from the fi.rst thoracic ganglion, and accompanies' 
the principal nerve of the leg. From this ganglion in question passes off a 
band of nervous substance which stretches along the slightly esoavated 
anterior side of the trachean vesicle. Upon this band is ^tiiated a row 
of transparent vesicles containing the same kind of cuneiform, staff-lik& 
' bodies, mentioned as occurring with the Aorididae. The two largo tra- 
chean trunks of the fore-legs open by two wide, infundihuliforra orifices on. 
the posterior border of the prothorax, bo that here, as with the Aorididae, 
a part of this trachean apparatus may be compared to a Tiida Eustackii.'''^ 
"With the Achetidae, there is on the external side of the tibia of the fore- 
legs, an orifice closed by a white, silvery membrane (Tympanum), behind 
which is an auditory organ like that just described. '"* 

§ 336. 

The organs of Vision consist of simple, or of compound eyes.'" Th» 
first occur chiefly with the larvae of holometabolic Insecta ; and the second 
with Insecta in their perfect state. There are, however, many species 
which have both kinds of eyes iu their imago state. These organs are 
wanting with only a few adult Insecta, '^ but are wholly absent with many 
larvae and pupae of the holometabolic species.^' 

1. The Simple eyes [Ocelli, Stemmata) are composed of a convex,, 
spheroidal, or elliptical coniea, behind whioh is situated a spherical or 
cylindrical lens, lodged in a kind of calyx formed by an expansion of the 
optic nerve, and which is surrounded by a variously colored pigment-layer, 
as by a Chorioidea."' These stemmata are sometimes so closely situated 



* Bee my reiwBrches In Wiegmann'^a Arch. loo. 


1 Por the eje= of the iMMts, see M«-ce( 4e 


cit.p.12,Tsf. I. flg. 8-17. 






<LIiJ.\ TretiroBus, Verm. Sohrift. ni. p. 117, 


topwra. 






IBt. I. p. U; fljitdlr, J. Mailer, Zofi^ieiCb- 


(rero. Saga, Oonoeephalaa, Callinemus, Aoan- 


NaC. xvn. 18l», p. 3^ {in eiliMt), and hta> M». 




inoir in Mlatel'l Arab. ISM, p. BS. 


meitttr (Htuulb. bo. a. p. 6K) htu msda we of 


S The eyes are minting in many apeoLea ot Ptih- 


tHa dumeot tOrras of these orl&cei ; — diaeren:^, 


nmirhiDhUvB under CbebBrHot lreee(Erii:Aion, 


iwtweret, whteh had before been pdnled oot by De- 


NBlurgeeoh, d. Inaelrt. DeutBchl. m. p. 3a) ; with 


geer CAbhaodl. Th. m. p. IB6, Tat. XXSVII. fig. 
Aod B) Lanldrnm Gnilding (Udd. Trans, xf. 


AnopMhalmas, which ilve In oBverns (Sturm, 
DenlacM. Tauna AWJi, V. Dd. XV.), anl with Cla- 


laST-p-IM). 






dieae, which L. i>u/bur (Keoheroh. aor lesOrthopt. 


dae : thoee of the DipMra, which iire in deiomnos- 






inB anhnal and vegslable suBmneea i those of la* 






or the oi'dlnary form Bod size, Bro, ^toBtlul in front 
oftheorlEoeBlnqnemlon. 


dae, and hi general the apodal iBITae of Coi«~ 


ptera I flnaUr, the paraailio larvae ot the Slrepei- 


S With Ai^heta echaliwi Bod italica, there 1b 


ptera. whoie kmalai are also blind hi the imaija 


a tympanum of the same shw, on thu Lit^tnal aor- 




face of Ihe legs la questiun ; >iut it is sou^xl; ob- 


in ^mZi^i ^S:^\^l'^l.l"T^'\iT.i^X% 


serTSble with Acheta ayhxatria, domeaticix Bod 


campeitrii 


(br those ot Cicada, Vtspa, BoniSus, and Uhtl- 
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on the brain ttat tlitir opde nerve'i ronsist only of small papillae on tliia 
last;"' but, when further lemOTed from the brim and grouped together, 
the optic nerves aiise by a common trunk whieh divides into as many 
branches as there aie eyes '^ 

The number and disposition of the stemmata vary very much in the 
Afferent orders When they alone oonatitute the visuil organs, they are 
always situated on tie lateril puts of the heid — where they may be 
dispoaed either, as one on each Bide or as seveial megularly grouped 
together {Ocelh gregaii), oi regularly ananged in rows {OceUi seriati). 
There is only one simple eye on each side with the Pedieulidae, Nirmidae, 
Ooccidae, thelajrvaeof tliePhryganidae and Tenthredinidae, and the aquatio 
ones of very many Diptera. These organs are in groups of four to eight 
■with the Poduridae,''' with the larvae of Lepidoptera, the hesopod larvae 
of the Strepsiptera, the larvae of the Hemerobidae, Mymeleonidae, Eaphi-- 
didae, and with thehexapodonesof the Ooleoptera. "^ The winged males of 
the Strepsiptera have the largest number of stemmata aggregated in groups ; 
they here form two lateral, globe-like projections, and constitute the tranai- 
tionary form to the feceted eyes, for there are fifty to aeyenty on each side, 
separated from each other only by hairs. '^ Very many Insecta with two, 
faceted eyes, have, also, on their front, three stemmata disposed in a 
triangle."'™ 

2. The Compound eyes, or those whereof the cornea is faceted, are com- 
posed of simple eyes so thickly set together that their more or less thick,  
slightly convex, quadrangular, or hexagonal corneae are contiguous."'* 

The size of these facets ia not uniform even in the same eye, for some- 
times those above, or those in the centre, are the larger."^ Behind each 
cornea is situated, in place of a lens, a transparent pyramid the apes of 
which is directed inwards and received into a kind of transparent calyx 
correaponding to a Corpus vitreum. This last is surrounded by another 
icalys formed by the expansion of a nervous filament arising from the 

iula, see Treiaraniu, Beitr. it p. 84, TaT. IL dae, PerUdae, PsMidae, BphaneiMM and sfune 

flg.S6-36. PhasmWiui); wilhsoma Heui™i)tera(iftmera6iM, 

< Bainiui, Apia, fe^a ; see Treuiricrmii, Bl PaaorTia, Fhritganea), and Hairiplera (Penta- 

■Dd BmniU and JJalieAurf Medldp. Zwl. n. TaL also iritli mady Sipurs, Biuh sb the Musddas, 

XS.V. tg. 31, S2. SyrpUdae, StnooxidBe, BombylLOae, Anthtafadae, 

i With mauT of Oa larras of the Lepldoptfra Qestridae, ABilidae, Brnpldae, ko.; Uiey ue nsut- 

aoa the OoleoiSerl, the optiD nctvcB arise by Ewo tng with rotonuj, SaeaaiopBla, Conojw, Bip- 

Toan or kra Ioub roots ^ aee Ijyonetf Tri^t«. &c pottpsca, Metophagng, and tnaay of the Tlpoildaa. 

p. 681, PI. XYIIL flg. 1, No. 1, and flg. B (Iflrsa of t^Ui Uw Hymenopttra, they are conalanlV pree- 

the goat-moA); Suekoto, Anat. pl^eloJ. '■'-'— --■ ' -"■'- '■■- ---.----.---■■ —■^-^ .<._-- 






fig. bl (piae OAteetHai 



Ti 



XXHL flg. 7 nar™ of a CaioiojM). Tha three 


Arycelni;.-. . . !■ .|. .■„ ; Sesia, Eu- 


eteunDHtB of cicada rsoalyo their nor™ from a 


prBpi/.,r... ... . .,,■. ,.„t tbeMoetu- 


cmmoD tCTLoll arising l^mn the middle of the brain) 


l^off.... . ,, . ■.,.',.«, Bi^itaaM 










XIX. fig. 203. 


11 tvt -J . : LJie aanpmna 


7 Bee NioiUl, Reohecsh. snr lee FodHrelles, loo. 


eyea, si.' .• ' i ■.. 411, PI. IKJ, 


«lt.p.28,PLILm. 


XII., or .... ..V. p. 467), a. 




W^ni' ijl-;^: ■' ■......, 1»M,I. p.SJa, 


^idae, kc., and the herbllbrouB lai'vae of the 


•Si,!. V,), •.u do|,b.,i.Ll.j II ,» ^i^L.llus. Bur Anal, d. 


iUBrunmenecaeilen Auueii mlt taceuJrt. Hornhaot. 




1849). 


those of Lgew!, Meloe, Lampsria sM Cmtkatit, 




fiavs only one. . 


been olraerrt* by JWaroe/ de Sarea (Lot cit. p. iR 
wLth UMInla. Thej eiiat aleo in the ejes of 






LagHafioBa, gibbiiia, alra, Tobaaaa rusticBt, 




and itmi other Diptera 3 aee Asluon, Xcane. Eo- 



ab,Google 



■^ 337. THE INSECTA. 419 

fanglioii on the extremity of the optic nerve, a short distance from the 
rain."^ Each lens-like pyramid with its vitreous body and nervous fila- 
ment is enveloped by a Ohorioidea usually of a brown color, which forms, 
behind the cornea, a kind of pupil,*'* but to which are due, by no means, 
the beauljfiil colors so often observed in the eyes of these animals.""' 

The size and form of the compound eyes, as also the number of their 
feets, are very varied.'"^ The larvae, and pupae of the hemimetabolic 
Insecta have, usually, a less number of fiicets and consequently sn^aller 
eyes, than the perfect forms. With the Libel lulidae, and Diptera, the eyes 
are very large ;''" while with the Pormioidae, they are perhaps the smallest 
of all. With many Diptera, and some Hyraenoptera, those of the males 
are much larger tiian those of the females, and are often contiguous in. 
front or above. '"• With some Hymenoptera, and Diptera, they are 
pilose, — the hairs being inserted in the angles of the fe,oets.''* 

The compound eyes are usually spherical or oblong ; and, with many 
Cerambyosdae, and with the Vespidae, they are deeply emarginate in front, 
or on their internal border. With Diopsis,'^ they have a very singular 
.appearance, being supported on two very long, rigid, frontal processes, and 
their direction cannot, as with other Insecta, be changed without a turning 
of the head.'^' 



§ 337. 
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ia, attached to the under lip, a peculiar prehensile organ which covers, like 
a mask, the masticatory organs, and, by means of a double artioulation, can 
be let down and then returned with the utmost quiekne^. During this 
manoeuvre, the prey is seized by two a«ute hooks inserted on the anterior 
border of this lip, and earned to the mouth.** 

Tbe parts of the mouth of the Inseeta may be divided into Masticatory 
and Sacforial organs, between which, however, there are many intermediato 
forms. The second are, properly speaking, modifications of the first, and 
for this reason, the last should be described first ; the special details of 
these organs, however, belong to the domain of Zoology. 

These mastioatory organs '" consist of a pair of Mandibles and a pair of 
Maxillae, which move laterally and are more or less covered by an upper 
(Labrum), and an under (Labimn) lip. The upper jaws {Mandiimlaef 
esceed in hardness all the other parts of the masticatory apparatus, and 
consist of two simple, homy organs, often dentioulated at their extremity. 
The under jaws (Maxillae) are, usaally, softer, and composed of several 
pieces, — of which the most essential are : Falpi maxiUares, composed of 
from one to sis articles, and directed outwards ; and the stipule, usually 
denticulated orciliated, and divided into a Lobus eztemus and iitternus. The 
under lip, which supports two Fcdpi laUales composed of from one to four 
articles, may thus be considered as another pair of masilla« the lateral 
halves of which are more or less fused together on tbe median line,'* 
Such are the oral organs with the Coleoptora, the Nenroptera, and the 
Orthoptera, It is interesting to remark that the Orthoptera, in the widest 
acceptation of the term, have in common, this character, that their under 
lip is divided by a deep fissure into lateral halves, while that of the Neu- 
roptera and Coleoptera consists of a single piece. '"^ 

 At the base of the under lip is attached the tongue, which, either fleshy 
or horny, is single or cleft. Often it is completely abortive, but in other 
cases, on the contrary, it is very long and changed into a suctorial organ. 
This last form is most prominent with the Hymenoptera, where the two 
jaws have, at the same time, ceased tfl be mast»catory organs, and form a 
sheath enveloping the tongue and labial palpi. '*' 

The oral parts are changed into suctorial organs with tbe Diptera, 
Hemiptera, and Lepidopt^ra. The first have a Proboscis, formed by the under 
lip transformed into a suctorial tube [Tkeca) which is often geniculate^ 
At its base are from four to sis bristles which may be regarded, some as. 
masiUae and mandibles, and others as representing the tongue.'^ With 
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the Hemiptera, the suctorial apparatus is lengtliened iuto a Rostrum, by 
tho under lip being changed into two quadri-artioulate grooves united so 
■as to form a tube, and enclosing the setiibrm mandibles and maxillae.® 
With the Lepidoptera, the change are still greater, for the mandibles are 
■<mly very small appendages, while the maxillae are transformed, each, into a 
«emi-oanal which can be rolled up spirally, and when united form an organ 
<if auction [Lingua spiralis). At the base of this last are two very short 
maxillary palpi, bi- or tri-articulate, while the two tri-articulate and very 
hairy labial palpi consist of two pretty large appendages between which the 
fluctorial tube retreats when rolled up."" 

The buccal organs begin to atrophy with the Aptera. The four palpi 
present with the Lepismida*, are already wanting with the Poduridae ;''"> 
and with the Nirraidae, they, as well as the masillae, are very small, while 
the mandibles are quite large. 

With the Pediculidae, there are still wider modifications ; for here there 
is a protractile suctorial tube composed of four stiff bristles (rudimentary 
iaws) which are enclosed in a soft and eq^ually protractile sheath (under 
li,.)o» 

With the Larvae of Insecfa, the buccal organs are most usually masti- 
catory ; for, not only the larvae of the Coleopt«ra, the Orthoptera, and many 
of the Neuroptera and Hymeiiopf«ra, have the same organs of this kind (mas- 
ticatory) as the perfect insects, <'"' but also the larvae of the suctorial Lepidop- 
tera,"^' and those with a distinct head of certain Diptera"" with which, how- 
ever, the maxillae and palpi are very frequently wanting.*^ But with the 
acephalous larvae of Diptera, those of the Strepsiptera, as also with the 
parasitic ones of some Hymenoptera, the mouth is formed rather for suck- 
ing than for masticating the food ; for, on the inner side of the soft tumid 
lips, either the horny organs are wholly wanting,™ or the mouth is armed 
with two parallel hooks, which are used partly to grapple and partly to 
puncture the bodies these animals attack. '^'^ 
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The moutli of the larvae of the Mjrmeleonidae, Hetnerohidae, and 
Djtiscidae, is of a verj peculiar oonatraction. There is no oral orifice, 
properly speaking, and the maxillae and roandibles are wholly unfit for 
mastication, the latter being changed into two carved hooks, hollow and 
with a narrow fissure at tlieir extremity. These larvae buiy these hooka 
in the insects they have seized, and through the cavity of these organs, which, 
coinmanicates at its base with the cesophagiia, suck the blood. ^'i 

A considerable number of the Insecta take no food during their perfeot- 
state, the object of their esistence being only to accomplish the act of repro- 
duction. Their jaws are often very rudimentary and are fit neither for suck- 
ing nor for masticating."" In some oasM, indeed, not only are these organs 
wonting, but the oral orifioe is closed as with all inactive pupae. '^'^ 

§ 508 

The Digestive Oinil of Insecta and their larvae, is more or less long, 
sometimes extending from the mouth directly to the auus upon the inediait 
line ; sometimes forming m the abdomen loops and convolutions. It ia 
retained in place not by a m«senteiy but by numerous fine tracheae, 
which envelop its entiie extent. It is always wholly invested by a homo- 
geneous peritoneal envelope under which lies a muscular tunic, composed 
of longitudinal and circular fibres, which are especially developed about the 
mouth and anus. Internally, it is lined throughout by an epithelium which 
is extremely thin at the middle portion of this oanal, but very solid and 
composed of chitine at its two extremities. Ia the middle portion just 
mentioned, there is a layer of aggreg^-.jed cells, evidently of a glandular 
nature, between the epithelium and the muscular tunic. 

The different parts of this canal in the Insecta may be properly distin- 
guished in the foUowing manner. The first portion is the Oesophagus, 
muscular, occupying the three ttoracic segments and often dilated at its 
posterior part into a crop {Ingluvies) and. muscular gizzard (ProBentricidus). 
Sometimes there is appended to the (esophagus a sucking stomach consist- 
ing of a more or leas pedunculated, thin-walled vesicle, which is multiplicated 
on itself when empty. 

The second portion consists of a stomach (Ventricubis), in which the 
chyle is formed, and which is continuous at the point of insertion of the 
Malpighian vessels, with the third portion of the digestive canal, This 
third portion comraeuces by a small and usually short Ileum, which is fol- 
lowed by a Colon, larger and of variable length. This last often has a 
Caecwm at its anterior extremity and terminates posteriorly in a short mus- 
oular Rectum.'^'' 
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With nearly all Inseota in tlieir perfect state, thia colon or large intestine 
contains from fonv to sis organs of a peculiar stracture and doubtfUl 
function. These consist of transparent protuberances, disposed in sueoeasivo 
pairs, or forming a transverse series. They are round, ovoid, or oblong, 
their base being sometimes surrounded by a horny ring, and they are trav- 
ersed by numerous tuft-like tracheae. '"^ The Lepidoptera, especially, are 
remarkable for their numerous organs of this kind. '^' It is singular that 
they are wanting in all inseota during their larval and pupa states. 

The Anus of Inseota, in all their states, is invariably situated on the last 
segment of the body. With the quiescent and non-feeding pupae, both the 
anus and the moutii are wanting, but with the larvae of only the Strepsip- 
tera, the Apidae, and the Vespidae, are both ileum and colon wanting at 
the same time.* 

The form and disposition of the different parts of the digestive canal 
vary infinitely, according to the habits of life and the states of development 
of the Inseota in which they are observed, On this account it is very 
difficult to make any general statement of the various structural relations.'" 
But that condition may be taken as the fundamental type which belongs 
to tiiosa perfect insects whose life ia pretty long and which have masticatory 
organs. Such, therefore, will receive our first consideration. 

With the Coleoptera,'''' the oesophagus is nearly always terminated by a 
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■crop-like dilatation,''^ wliich, with the Cicindeiidae, Carabidae, Dytiscidae, 
and tryrinidae, ia followed by an ovoid giazard. This last ia longitudinally 
plicated iDtemally, and these folds are usually armed on their borders with 
cilia or horny hooka. The intestinoid stomach is of median length with, 
the carnivorous Coleoptera, but very long and more or less flexuous with 
ihose which are herbivorous,'* Nearly always, its whole esfernal surface 
is numeroaaly constricted, and covered with small caeca.'* The ileum and 
colon are, usually, rather short.™' 

Among the Orthoptera, the families Forficulidae, Termitidae, Blatti- 
dae, Achetidae, Locustidae, Aoi'ididae, and Mantidae, are distinguished for 
their large crop,'"' which, with Gryllotedpa, is completely constricted from 
the (esophagus. The gizzard is of variable length, and coverei, internally, 
with rows of horny denticulated plates.''^ The stomach istubular, of equal 
calibre, median length, and rarely makes a half or an entire turn.'^' 
In most of the families just mentioned, its upper extremity has two, six, or 
«ight caeca,"* and its posterior part is continuous into an oilen somewhat 
flosuous Ueuni upon which succeeds a short colon. With the Perlidae, the 
gizzard is wanting, but th^ upper extremity of tlie stsraach has from four to 
■eight caeca, pointing forwards.'"' With the Phasmidae, and the Libelluli- 
dae, the oesophagus is long and large, and protrudes somewhat into the 
straight, oblong, constricted stomach, which is without caeca, and issucceeded 
by a very short ileum and colon. "^' The digestive tube of the Ephem- 
•eridae, which, ia their perfect state, take no food, is feebly developed. 
Its walls are very Ihin throughout, and the oesophagus is directly continu- 
ous with the stomach which is a bladder-like dilation and succeeded by a 
«hort, straight intestine.'"' 

Ramdoir, MagM. <L nBlurf. I^aoiula eu Berlin, (Forfinulii), and his Rechereb. snr les Orlhopt. 

asoj, p. aM,T»f. IV. (Cara*jM),-BrB>Mil, Medii. io.loc. dt, PL I.-V. Xltl. 

ZooL n. Te(. XVIL SIX. (Meloe ana Lstta-js 12 Sea the flpires ciwd In the precedlns nol& 

- - -  irdlng to L. BufnTir (Becliercb. &c. v. 808, 

IIU. fig. 186), this gliiard with its dei 



fig. J, 8. B) Bunaelsler (Handb. 

e stomadi is of the greatest lei^th wUSi the 8-10), " ' ■-'— 

olhldae andHydrophllldB "' '-- "• 



reTmesj but^ accordli^ 



tiropimiaao J Bse isiraast loo. toe cesuEJiiagud- 

nB.loo. Dit, II. Taf. m. IV. 13 OTi)tiotiilpariii& Sphifpigi 

vltbtlie t 
theB^lut, 



ipeclal^ obBervod U Ttiese caeca, are wanting wiUi FoTfirnibi and 
._ ...^ , mL „. . Jiritii Aoketa, Qrsl- 



with Uie horl^Toroua OoleoplEra, oa, wilh Mi — , , - .. 

Jjvtta, and CoHlliarii ) bntie irlioUr wautliig nith lalalpa, Loeaata, iai E/ih^ipigtra i six to eight 

i,ycm, Telcpkam, Xalaehiai, and Ciatela. withtlie" "- '" "' •-'■"-- '- 

With tbeXlatertdae, the Btomaohiiunocith, but. U) theBilut 

Ttilcb, with the Buprestidae, are verr Long } aee 10 Bee Suctoui, In BeHsitg:er*a Zeil&oh. IT. p. 

I,. Dnjbiir, loo, iMt. III. PL XI. flg. 1, S, Ij 2fll,Tif.XVI. fljr.lj L. Da/our, Heohenjh. So. 

ilfecteJ.Bfilr. &cl.eri.a, p. lS9,Tat, vni.flg. PI. Xni. fig. IBS; and Plctel, HlBt. Hat des 

S; Koa aaeite, Nov. AeL Nat. Our. XI. p. 330, NSyropt^res. JamlUe des Perlida. BieBe oaeo& 

.oaeeum extenils tOrnards from the recuun ; see bila aoS Jgrioa) ; SuckoK, lac elt. II. m II. 

_ . , ...... ._ ( II I ^ Da/auT, — " '■—'■—'■ ^ - - - - 

«. «-. «, .M.^ Bitrmei/tter. Haod- 
iT. X. flf. *. 

lie Serrei, ke. cit.' PL I.-lli. ! Gae'de, felr. do. wanlli* with Psocas also ( aes mtzick, In Ber- 

Tat L ir. (Blalla and Jcteia) ; Sackoa, toe. oit. min-'i Mae. IV. p, an, Taf. U. fig. i. 

III. Ta(. VII. fig. 184-iae (Grylielalpa) I Bar- 1' See L. DafauF, Reoheroh. &o. PI. XI. fiir. 

SHeifier, Handb. fee, I. Taf. XL fig. l-« i and I,. """ "' "'-'' ' 

Dufnar, loc. dt, SIIl. 1823, p """ "" ^^ 



cibyGoOgIC 



4 338. THE INSRCTA. 425 

The predatory Panorpidae, which are rapacious, differ notably from the 
other Neui-optera, and resemble rather the preceding order. Their <Bsoph- 
agus is short and straight, and, in the thoras, is succeeded by a spherical 
Muscular giazard whioh ia lined internally with abrown ohitinous membrane 
-covered with stiff hairs. The storaaeh is tubular and straight ; the ileum 
maizes two convolutions before passing into the long colon.'"' With the 
other Neuroptera, namely, iJie Mjrmeleonidae, Hemerobidae, Sialidae, and 
Phryganidae, the tesophagus ia long, and dilated, posteriorly, into a Itind of 
pouch; and often there is a long, thin-walled, sucking stomach inserted on 
one of its sides. The proper stomach is of a median length, and ia more 
-or less transversely constricted.''"* The two other portions of the digestive 
^janal are very small and straight. 

The Hymeaoptera, which often sip up their fluid flood, have a longcesoph- 
.agus which dilates intfl a thin-walled, sucking stomach,'™' With the 
Vespidae, Apidae, and Andrenidae, this stomach ia often only a lateral 
fold of the (esophagus, and with many Crabonidae, it is attached solely by 
ii short and narrow peduncle.'^" Many species of this order have a rudi- 
mentary, callous giazard, enveloped by the base of the stomach. In the 
genera Formica, Cymps, Leucospts and Xyphidria, it is very apparent, 
and consists of a globular, uncurved organ. Those Hyraenoptera which are 
■engaged during a long and active life '^ in labors for the raising and sup- 
port of their young, have a pretty long andflesuous stomach and intestine, 
AnA the first has, usually, many constrictions. The Cynipidae, lehneu- 
monidae, and Tentiiredinidae, which after copulation and the deposition of 
their eggs, talce no further care in the act of reproduction have only a very 
short small stomach and intestine 

But the modifications of each of the various portiona of the d ge«tive 
■tubes are most prominent with the sucking Insecta e pecially with the 
Hemiptera,'^' The oesophagus ot these last is usually short and small 
while the stomach ia generally very long and deacubes many convolutions 
in the abdominal cavity. This stomach as to form and structure may be 
divided into two or three distinctly dehnal portions The fir^t consists of 
a glandular ante-stomach which is straight large and divided by seveial 
constrictions. The second has the foim of along fleiious canal whose 
walls are glandular, and which dilates, at its posterior extremity, into an 
oval pouch. '^' With the Cicadidae, it forms a kind of loop, its posterior 
extremity being attached to the ante-stomaoh with Tettigoma, Cercopis, and 

m Hamriij*!-, ahhaodl. fct p. 160, let. XKVI. a With chryiis, and Hcdachram, this auoklng 

XL flg. 189. loMOr ODd of Ills (toniihii^a j see Smkow, Im. 

1» Rmaduhr, Abhandl. ftc Tat, XVI. AS- ^ Tat ciS. III. Taf. IK. fig. 166, and t. Ou/our, loo. clt. 

XVIL ag. 2, a I L. Dh/out, Becherch. &c. PL PI. IX. fig. 113, lie. 

XII. XIII. \ and Pistet, Becherch. pmir BArvir A 22 Tha Apidae, AodrenSdae, veapldae, and Lar- 

I'hiet et i I'anal. dea Phtysaotdea. ridas. 

Jmre b sphsrical calLona glszard eilualed betweei! see Ramdokr. Abhandl. tie TaC. XXII. XXUI. \ 
Ihe stoiDai:h apd <B9ophagm. Sttckom, loc. <AL IIL HaC VII. VIll. ; L- Du' 

XVIII. fig. 1 ; Trei-ironuJ, virm. Sobi^ft. II! IX.'' 

Tat XIV. XVL ! Brandt and Ratteburt, Medls. 24 Ifolaaecfa, IfaucoTfy, Velitt. Lygams, Cn- 

ZooL ILTat XXV. fig, 29 i Rimdohr, loc clt reus, ParrkacaHa, Pealatoma, Tetyra, Si/ro. 
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Ledra; and with Cicoifffl, it penetrates even under the muscular tunic of this 
ante-stomach.®' Witt the Pentatomidae, and some Coreidae, there is even 
a third stomach, quite reniartahle, consisting of a verj narrow, elightlj- 
flesuous oanal, on which are inserted two or four rows of closely-a^regated 
glandular tubes. '^' The ileum and colon are nearly always fiised into a 
pjriform pouoh, upon which is sometimes inserted a kind of lateral oae- 
oum.i''* With the Cicadidae, however, the ileum ia distinct, narrow, aud 
nearly always very long and iexuoua. 

The Diptera have a. sucking stomach with a more or less long peduncle, 
inserted upon one of the sides of the short, small cesophagus. This pedun- 
cle accompani^ the stomach even into the abdominal cavity, where it ter- 
minates in a pouch whose thin walls are composed solely of delicate muscular 
fibres. This pouoh is oblong or round, and often divided, heart-shaped, by 
a deep fissure.'^ The proper stomach, is always long and iotostinoid,, 
except at its anterior extremity, where it is often dilated. It is situated 
in tie abdominal cavity and makes many convolutions. In some fiimiliea, 
 only, there are two lateral caeca inseited near its cardiac extremity.''® The 
ileum is small, of median length, and is succeeded by a pyriform colon. 

The Lepidoptera, which, in their perfect state, live only upon the juices 
of flowers, suck up this kind of food by means of a thin-walled, sucking 
stomach, situated at the anterior extremity of the abdominal cavity, and 
opening by a short peduncle into the posterior extremity of the small, long 
oesophagus.''"' The stomach is pretty long and large, often varicose, and 
always straight. The ileum is long, small, and nearly always forms several 

as See Ramdahr, Lot clt. Tst XXni. fig. S ! nnd two backwards. The Diptera flU this sucking 

Sackaw, lot, oit. Tut. VII. 6s. 138 ; and £,, Da- sbunach wltti Unuia (tioDef, blood, bcj, oi sollil 

/our,loo. Bit. PL. VUL or Sno. d. Sc. Nat. V. (pollHii.BraliiB)snLHlanoe8,bnlwliiDli,oertilijT,aro 

1835, p. 15T, fl.IV- It was Formerly ttaouf^ that ooLy then deposited wLttiout tHLog dimgod, fi>r 

the seomd Aomach oE CioaAa □pened into the anlie- 1^ waJla ol this organ do not presant the least 

Btijoiacfa, but the trua ralaiion of theae orgaiiB has traoea oT a ^anduLar etraatnre. It Ea, moreovfr, 

heen poLnted not by I>ay^< (Asii. d-Sc Not. XI. reuiM^ble ttiBt Uie PuUiMae aod Oie HLppobosd- 

ISSe, p. 81, PL. I.) aod Donflrnied by I,. DM/our dae, whioh feed eiKLusiveLy oo aninial jnLcM, have 

(IbLd. XIL p, a§7). Tbe snnulBr st^nuaob ol Dor- s lilnd U wop at tlie poEtetkir exttemlly at ths 

thisia aod Psylla "a probably arranged In tbe feoophatfao, i>ut 'no tr&ce of a sucking Btoraach i 

same majiner ; see L. Uafaur, ReclieroU. Ssc. loo. see Ramiohr, Loo. oit. Tat XXI. XXIII. {Mela- 

oit PI. IX, fig. 108, 110. p*ufttj and FiUex), also £. Dufour, Ann. A, Sc. 

IS Tl^era are Kiur mns at Iheae glands vith Mat. VI, 1825, p. 303, PI, XIII. fig. 1, and III. 

Petitatoma, and Tetj/ra, and two, only, witJi lBi6, p, 69, VI. II. flg, 13 (Hip/iolHtisa end Slels- 

p.i^?at5cXU.^a,lii.i)iyour,liciieroli. LargeoiLia on its inUmuJ surfiujo, and thus resem- 



In ta^ng ^ tOur FOffA iaPttttatmna nt^tgffa XVL tyantsiat Sphingt stoi Deifspliilt^ i Sucl-- 

aa many [idjao^ but disUnot InteslinBl tnbea. gui, loc (dL laL IX, flg. Idl (rponomeufa) j and 

SI Coreui.'Ptagontu, A^noJro, and Jfepa. Ifeioport, Oyckip, loo. dt. f^. lUO, ISl {Sa/iijinr 

KThetixddngstoniaahiBdmpteivWitbeXlpalt- and PdhH^ Thla aockliig atomach is doulile 

dae, and I^^ilidae ; It Is Dordots wlHi tbe llabasi- TM ii th e Zjwnidae (AnmlDAr, loo. dt. Tat. 

dae, Sytphldae, and BtnBDidae } see fiondoAr, and XVIQ. ^, l)f It la nuolly wont^ with tt" "' 

Saekow, loc dt. ; TrmnPtm. Venn. SiSniUL idalidae, Boailiyi!iiiia,aiid In ganersl all the 



d ii. b^our, Ann. d. - Lepidoptera whlfih do not eni. Bee 
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convolutions. The colon is constantly of a large sdze, and is often dilated 
into a, eaecnm at its anterior portion.'"'* 

Among the Aptera, the Nirmidae, Poduridae, and Lepismidae, have, at 
the posterior extremity of the cesophagus, a kind of crop, which, with 
Lepkina, is succeeded by a globular giazard provided with six teeth. The 
proper stomach has the form of a long tube, and is not flexuous as with the 
Pedicalidae. With these last, and with the Nirmidae, which are parasites, 
it has, at its anterior extremity, two caeca directed forwards. But the 
intestine which aneceeds it, ia very short with all the Aptera."^ 

With all the herdraetabolic Insecta, or tke Orthoptera and Hemiptera, 
the digestive canal of the larvae and pupae differs but little from that of 
the perfect insects.'*'' With tlie Coleoptera, the larvae likewise resemble 
the perfect insects in this respect, — their mode of life being generally the 
same, as has already been evinced by the structure of their oral organs. 
The stomach is usually shorter and larger, and tie number of its appendages 
less, than with the perfect forms. '^ 

The larvae of the remaining holometabolic Insecta, which differ essentially 
from the imagines as to their oral organs, beside living upon different food, 
have also a dSgestive canal so different, that it must undergo a constant 
and gradual change during the quiescent pupa state,'"' IVIo at of these larvae 
have powerful masticatory organs, — such ate those of the Lepidoptera, the 
Tenthrediuidae, the Sirieidae, Phryganidae, Sialidae, and flie oephaloos 
ones of the Culicidae and Tipulidae. The digestive canal here is straight 
and rarely longer than the body ; its greater portion consists of a large and 
usually vaj'icose stomach, while the ileum and colon are pretty short. With 
the larvae of the Lepidoptera, the cylindrical ileum is large and divided 
into sis lateral pouches, by as many lon^tudinal septa.''"* But with the 
cephalous larvae of the Mycetophilidae and Sciaridae, and the acephalous 
ones of the Diptera, the digestive canal ia formed upon a wholly difierent 



81 This caecum ia touoi wiUi Bippanliia, Tox~ straight atoiusch, wWch, at bnth artremitjca ai 
tia. S^in^i GoBtropaeha, Eaprepiat Acidalia, Boaietimea aiso in the middlH, has a cirdte of t^inp 
Caoera^ Adala^ Chilo^ and Tiaea. It la naoCin^ nr vatlcoae, thid^ly-act caeca ; tiie IIcluq is vei 



a, Zygaeaa, HepiolMi, Cossuf, Ypo- 



^ aod Uie large u 

n. Tar. vm. IX.; Saat™, iDO. rit nL Taf. III. 
Idas) ; mBBlet, Ice. OH. p. 4a, tig. S; IMelolontlia) , L. Dafmr, Ann. 4. So. 
lari&e) j^flwmmmtomiBjBib. Nat^_X*Iir. 1812, M. IV. &i. 8, tL V. flg. 18 

foon. So; la m&tanuirphofleB des Ool^op- 
'—■'■" lAmalllcomcB, ^ the Nouv. Am. 

p. 168, M. xvi.-xrx. 



der Nat. p. SS, TaL IL flg. 3 ; Ramiokr, loc. dl 
186, Tat XVt fig. 3, and *^ XXV. flg. i 
TrepjroRtti, Veim. Schrllt. H. p. 13, Tat inf. 
1-a (PedieiUTit and £An> 
aSBooSaoSt- '- "-- 



as), Bikt RallOii, In ATaUer'i see DMtToeha, Jour, de niralqus, kc, 

Tri. n. flg. 4 (^GiyUataipa). 1818, p. 130, K MtckeVi deiUMi. iichi» I 



iuua. UHA, p. da, -aa. jj. ng. 4 i^iztryttavupai^ jajd, p. Lao, nr jnKKerg oeaiaoa 

^ With the luvae Df Cutomnia, ttie Btomai^ in S&t,'aS,ni. <B<milijia,Myrmelit 

Bif a^it and vithonE ca«a (BtatuBister, l^ana. of tee, Tenthredo and JdTistoi'-^ 

Ehs^om.S«i.I._p.23e,^. XXIV. flg. 10,11). phcda vfth Sarcopkaea he 



id EriataMs). 
„ , , _ pjutga haamorrnoioatii 

With Bydmpliibia pioiua^ and D^tiacus wite'- been dcBcdbed and Agured by h. DufouTi '. 
—■--'-■- ■* -1 «a^cc«, aUghOy toftuona, a^d with- pr^oentia, &o., IX. p. &Si>, PL III. 

uelanB, tai Bsaaiaigtr't ZeltBoh, IL ae See SiaaiamcTdatnm, Bib. dec Hat. 



X. flg. 8). SliBhirTHBofaisI*impjTMae,Pyr(iiihro- RamdaliT, loo. iSt Tat XVIII. flg. 6. Mai^ 

Idas, UoTdoUidae, ajid- CurculioMdoe, ditTfir hot natiiraJiatB hapo <%FoMly observed the metafDor- 

little from thehna^oceaa to th^ dl^tlve oaual phoaeBcfthe digeadve cmial with ate Lepldopteraj 

(L.Duniur, Ado. 0. Sc Hat. III. 1S2£ FL XI. fig. 3<e AerdJd,Bntvlcl[ehuigBgeachlchte d. Schowtlecl. 

1 (Lamps™)! Il*l- Xra- 1S«, M. V. flg. S Tat. HI- flg. 1-12 (J>oii(io UraaaioaeU SMofa™, 

(PjpTH!in>a)j XIV. I3W, FL XI. flg. 9 (Mor- Anat ptarsiaL Unterssch. p. 2i, lat n. tig. 1-10 

defia) : and BuTfjiew/er, Znr Hatcrg. dl OaUndra, (Qa9tfopaahapini}jtui&7Vewport,PhLo6. Trane. 

p. S, flg. 8.) The HHBt markea difference between mi, pf. XIV. tg. II-IS (^hmx litrusti-f). 
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plan. It exceeds more oi- less the length of the body, and there is a crop 
at the posterior extremity of tho (esophagus upon which succeeds a long 
and tortuous stomach. Upon the cardiac portion of this last there are 
inserted two to four caeea directed either forwards or backwards, and with 
some larvae of the Musoidae, there is also a long, sucking stomach upon 
one of the sides of the resophagus,'"* 

With the larvae of the Neuroptera, which suck up their liquid food through 
tubular mandibles, the posterior extremity of the oesophagus is dilated into 
a pyriform sucking stomach, which is followed by the proper stomach, 
large, of median length, and slightly flesuous. The extremely small ileum 
is long and makes several convolutions, while the colon is large, vesiculi- 
forni, and continuous into a horny tubular rectum.'™' 

§ 339. 

As to the grandular appendages of the d ff t e canal of th Inse ta 
the Saiivaiy Organs are quite widely d f I u ed s well w ti the Im gin s 
as with the Larvae and feeding Pup The e o ^a s n st of one o 

two, rarely three pairs of colorless tub s of n q 11 niHh These a e 
sometimes prolonged into the thorax wh le n o h o ea tl ey a ompany 
the digestive canal into the abdominal oav ty whe o t mak s many onvo 
lotions. Their excretory ducts are oraposed of a sol 1 m mbra e, and a e 
distinctly separated from the glandular portion."" This last is composed 
of three layers, namely: an external, homogeneous envelope, — an intimate 
tunic accompanying the eseretory duet, — and a middle layer composed of 
colorless, glandular, nucleated cells, which often form very fine excretory 
tubes opening into Uie common duct. Frequently, also, these ducts contain 
a spiral filament like the tracheae ; they open, each, at the base of the oral 
cavity by a distinct orifice, and it is rare •* that they unite, forming a 
common duct; sometimes they have, near their excretory openings, speoiat 
salivary reservoirs. <'' With very many Aptera,'* Diptera, Lepidoptera, 
and Coleoptera,"' the salivary organs consist of two simple tubes, which, 
with the larvae of the second and third of these orders, often extend a con- 
siderable way into the abdominal cavity.*' With the Oerambycidae, Te- 



pldiali Ramishr, loc. &. Xuf. XXX. %. 1 II. 

(MamB); i.BH/oKf.Ano.d. So. Mat. XI. 1»S9, S Plgphila, Maaca, Sutcophaga, Tsiom 

p. ai2, K. v. fig, as, ku. p. is, is, pi. I. ^. l, mppobaisa, Oeslras, JUorde/iB, MaatU, a 

4, sod 1. 1S44, p. S72, PL XVL Og. 8 (fieroplatui, Forjhvla. 

Sapromyss, Ftephita). S WltJi Formula, Musca, Sarcophaga, e 

The metamnrphoela of thte dLgeative pajtal, In Kippoboar- —^'^ -'"^ ' '" — ■--'»"* 

the pnpa of SarcDphOjra camaria, la repreaeDt^d lutu a rou 

In ft Eolte of ^Biirea pnbllBheil b; Suckov. ta Acridldae, Achetidae, at 

HK^ngcT't ZelMch. III. lit. IX. flg. 147-158. oblunft, pedunculated r( 



Ramgohr (Iwj. dU p. ITI) in r^rdlim Oie caecal i. Ditfbar. 




PyroehToa, Linus, FhyUoii 
IM, Ta(. XVn. tig. Sits last genus, tJlE tm Baliyarj ' 
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neb ou dae Mo dall Ite i 1 n ost of tl e Hyn enoptera,'*' they eonsist 
of two rather short am fied tufL nfte conta ned entirely ia tie head.""* 
Among the Neuroptera the Myrmeleo dae and b alidao have two simple 
short 1. 1 ary t bea vh la w th the Phiygan lao and Henierobidae, they 
are lamified and highly developed. It is quite emarkable that there is, 
in this respect, a sexual difference with the Panorpidae ; the males have 
three pairs of very long, tortuous tubes, while, with the females, the only 
vestiges of this apparatus are two indistinct vesicles. '"* Among the Or- 
thoptera the salivary organs are entirely absent with the Libellulldae, and 
Spheni da Oh h cd h h h y d ped with the 

Acheti d L M d B d T rmitidae, and 

Perlid h h b dal masses of 

vesicle ua d h h s h g duots, buside, 

also, oft d ted p m Am ng the Henil- 

ptera,<i h g w h h Aph d d d h Psjllidae ; but, 

on the othei hand, they ate veiy lai^e and of a remar ab e structure with 
the Bugs and Oicadidae. Here they are uearly always lobulated, and are di- 
vided by a constriction into two portions, of which the upper is much smaller 
than the lower, and often both have long digitiform processes. The excretory 
duct divides, immediately after its origin, into two special canals of equal 
or very unequal length, which extend, serpentinely, first, into the abdom- 
inal cavity, and then ascend to the mouth,'"' Beside these two constricted 
glands, many Bugs have, also, one, rarely two pairs of simple salivary 



tubes,'"' which are oflen dilated, 
salivary organs of the musical Cicad; 
of the others of this family ; for, besi 



iculiform, at tJieir estremity,''^ The 

idae differ m many respects from those 

the two simple tortuous tubes, thei-e 



another pair of glands, composed, each, of two tufl s of short, 
cylindrical caeca, situated one beh nd the othe It is yet unde « m ned 



IB, FtiUmthu!, and C 






^Tl% tbe nhule gland a botryold 
lOSee i. J>u" 



LT9, 1G4, ISl, 1^2, 2DS, 209 (Mgnueleim, tlial ai 

Hemeraliiaa, nnd Pltrnganea). Vu 

u See Braata, lydscbr. vosr natnrl. Oesch a g d 

en Fby^olcKie, 1S30, p. 173 1 aod L- Dufbu tLre 

Reoherch. to. p. SSli, Bg. 169 (Paiwrpa). g n. 

V- Xm. {TridlKtyhtaj Oedipoda, Qryttotatpa, vrlUi T g a P n atojart^ Pff I 

SpM/ipisera, Manlii, Blatta, Ttrr— -"' "- '- -' " 



■sri^.* C anil J grd u W tli Netm 

be^de RmaiohT, loc. dt. TaT. XXII. XXIIL lus^tu, fii 



tvBnaonT^ ipc. at 'rai- aY" '^'^ 



lUr L. Da/aur. B«herch. Eur les Hcnm- 17 gee Z~ Dajbiv 



' t 5 SS9, note 12.] See also Letiy, K 
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whetlier 'one of the pairs of these glands with, these Heiniptera, may not be 
a poison apparatus. 

The Insecta have no distinct Hepatic Organs,, but the function of a Liver 
is performed by the walls of the stomach, the internal tunie of which is 
composed of closelj-aggregated hepatic cells. With many species whose 
stomach has caecal appendages, the walls of these last have a similar hepatic 
Btmcture, and must secrete, therefore, a bile-like fluid. "^ 

With some Inseeta, the ileum has glandular appendages, whose product 
is perhaps analogous to a panoreatic fluid. The two or four rows of fol- 
licles which, as before mentioned, are situated on the Oeum of the Penta- 
tomidae and some Ooreidae, would, in the same manner, be regarded as a 
Pancreas. The same remark applies to the rmnified appendages, which, 
with Gryllotalpa, open into the stomach below the two caeca, as well, also, as 
to the two or three follicles which, with Pprhocoris, are inserted, laterally, 



on the posterior part of the 



There is fowid, with all Insecta, a Corpus advposum, - 



of adipose cells, which is 



leum.™ 



ately connected with the functions of digestim 



and assimilation. This body is especially developed towards the end of 
the larval state, and it disappears, for the most part, during tha pupa 
period, so that only a few traces of it are found with Inseeta in their per- 
fect state. It is usually of a white, or a dirty-yellow color, but is also 
observed of a green, red, or orange hue. In the larvae, the fat cells gen- 
erally form pretty large, lamelliforra lobes, sometimes ramified or reticu- 
lated, sometimes plicated, spread through the abdominal cavity in all the 
intervals of the viscera. These lobes are always traversed and retained 
in place by numerous traohean branches. With the perfect Insecta, tha 
remains of this body are not usually found except in the posterior portion 
of the abdominal cavity, where they consist of iiit-eells loosely scattered, 
and not retained by the tracheae.'^ 



IS For Oiese Wlisry w^iinB, ne J. MUUt, De 


8ur lea H*n.lpt*«s. p. 44, PI. II. flg. 19, 21 Ifyr. 


Gland, atruct p. S7. Th^ Malpighlan vessels 


r*KDr«).t 




ai See i. flu/our, Rechefoh. aur les CaraWq-.ia 


wUL toe u™ied of io future (^346).' 


the Aim. d. So. Nat. Till. 1836, p. 20 i Kechereh. 


10 B:e L. flM/our, Eecberoh. sur la Orlhopt. p. 


Km- les Il«nilpt. p. 141, ami Beeherch. aui 1<S 




OrthopL p, Ml, 385, Mil 


' 1 ^ 330, note IS.] The lirer ot Uie Inenls, BS 


closely applied to the fnWsUnum lenue, Iheyjoio 




the int&Uae at the Junctlou oT the duodemun and 




neum. — Ed. 


»ho has l^phed the sawB chemlo^ mode ot In- 


J [ 5 889, note M.] See, upon the Cotiki aii- 


quiry, aa that of BTuKTvatelli and Waner upon 




Ihe MaLpighlan vessels showb^ their urinary char- 




acter (see intra % 346, note 2). With the Inseeta, 


and Ksmktt's Zeiisch. L p. 115) who has (racea 


he regardi m lieputlo the oaecal and other glandu. 




lar appendagra which, «rheii present, lie upon the 


These adipose bodlea are formed from a great 


BMaUed Vtntrieutas, thus conflrming thb anppo- 


number ot separate, flaltenefl, usually manj- 


BlfloaeipraHEfl in the foregoing i^ Ear the to- 


pointefl lohes. These lobes oonslat of pouches with 






aecta, see I.eldy, Amer. Jmir. Med. 3c. XV. 1848, 


Baoh pouch le wlglnally a simple cell with a laigs 






1 [ 5 S3B, note IB.] ¥di; the Lepallc oi^ns of 




Beloatoma, Bee if ifji, loc. cii p. SB, PI. X. fig. 


burst, and thereby the mother-cell bEoomes the bb- 



s tubed containing 
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OHAPTEll VI. 

CIRCULATORY OHQASS. 

§340. 

The Circulatory System is feebly developed with Inseota, consisting of a 
contractile, articulated Vas dorsale, and a cephalic Aorta. The first serves 
as a heart, and the second is a simple conductor of the blood from the heart 
into the body. In both, of these vessels, the bloodmoves from behind forwards, 
and, at its escape from theaorta, traverses the body in ail directions, forming 
regular currents which have, however, no vascular walla. In this way, it 
penetrates the antennae, the extremities, the wings, and the other appendages 
of the body, by arterial cucreata, and is returned by those of a venous 
nature. All the venous currents empty into two lateral ones running 
towards the posterior extremity of the body, and which enter, through lat- 
eral orifices, the dorsal vessel."' 



t whose res|)iratLon is perform^ by a Eyslem oi 
mt» 111 uic i;injLiHu,K>ii ui i,ii.r xu«»irii. Dui, du^m:- traahe^e Cravenii^ tbB encb% body, the oiroulaUon 
guentLj.it ' 



_ sdlube, and replied, thai Carat, by bheae wotda, Laa codtra- 

.aervM ouly aa a simple r&smAr oT the nutritive dteted his piopw ooserrHUoDB j ^ he hea shown 

.julees. Cant9 was tKe flrat to demDnstrale aa&vf that there in a dnnilation in maTLT pedbnt iosei^, - 

tiui eiiBtenM of a i^roultUdoD vbiCh has since beea is is stated not onJ; In the Hov. AdI. ISai. Our., loc. 

oooOnDed with all Che three Ht^ee of ioaeots. See cit., biUiJaolnthe Adtuteran^sfiaieia Fma i^iioh 

Cai-us, Entduot. eiiufl ehifiicheD, Tom Herzeu ana the above citation was taken. At all avants, Uie 

■beachleunlgt, BliiUueiaL in den Larven netiflli^loh, proposlllon at Cava la eorreot, " that hi inseota, the 

InaekL 1827 ; Mot. Act. Acad. Nat. Our. XV. Mood must come In contact wltb the atmospherlo 

. part n. p- S, TfiX. LT. ; and Lebtb. d. vei^leEoh. ajr, which Is aceompllshed by meana of the tra- 

-mi Burmiuier, Haodb. ki. I. p. 1^, 'l3e| portion of aie chculatlon connectsd with Iha ns^- 

Boiiier»o»*,Bnlon!,Mai[.I.183a,p. 23fl,IV.iaB6, ratory prooessi whereaB, the lai^er portion, des- 

p. 119 (also In FTarltpia nene Hotlz. SXKIX. p. Uned ta the Keneial uutriUon o[ tbe Usaues, does 

149)] Ti/rrsll, PUIoai^h. Trane. iaa£, p. 317; noteTidentlyTeqairethepesenoeof tracheae. The 

iremport, Qyclop. jic n. p. 960 i JUiUne £il- preasucsorareolblooiU&ciilatlonby piesnsor the 

vjards. Ami. d. So- NhI. JIT. 1846, p. 378 | and Van i/jtmntK. In ho auilv nTiHArvf^. thu. t1>einip«h 
QuatriJIiga, InaClt. ISU, p. 3>». This sir 
■- — I earned en by Uia dorsal veaaeJ, ha^ng 



observed by BomanydlsttugulshediiatarallBtfl, It la If, In oertaliispedea,al^xnigh transparent, thes* 
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.0. d. So. Nat. XVI. 1841, p. 10 ; Him. which H not ilflhie eioept thnmgh its glahDies, l 
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* [ 5 810, note 1.] The reanlts obtained by good fMtune to iritneas, and their charocter was 

Blaachnfit hare been totj aatisfacCorJIr conOrmed such aa to leave with me no douht aa to the peri- 

by Agasait (Proceed. Amra. Aasoo. AdvaDoeiu. So. tracbean circulatioit. See, alao, the additional eri- 
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Tke Blood of the Insecta is usually a colorless liq^uid, ttougli sometimes 
yellowish, but rarely red.'^' In thieliciuid are suspended a few very small , 
oval, or spheroidal oorpuscles, which ate always colorless, have a granular 
aspect, and are sometimes nucleated.''' 

The Dorsal Vessel, which is constricted at regular intervals, is always 
situated on the median line of the abdomen, being attached to the dorsal 
wall of its segments by several triaogolar musoles whose apices point out- 
wards. Its walla contain both longitudinal and transverse fibres, and,, 
esternally, are covered by a thin peritoneal tunio. Internally, it is lined 
by another very fine membrane, which, at the points of these constrictions, 
forms valvular folds, so that the organ is divided into as many chambers as 
there are constrictions. !Each of these chambers has, at the anterior 
extremity on each side, a valvular orifice which can be inwardly closed."* 
The returning blood is accumulated about the heart and enters into it 
during the diastole of each of its chamberSj through the lateral orifices."" 
It then passes, by the regularly successive contractions of the heart, from 
behind forwards into the aorta which is only a prolongation of the anterior 
chamber. This aorta consists of a simple, small vessel, situated on the- 
dorsa! surface of the thorax, and extending even to the cephalic ganglion, 
where it either ends in an open extremity, or divides into several short 
branches which terminate in a like manner.'"' The length of the dorsal 
vessel depends, in all the three states of insects, upon that of the abdomen.. 
The number of its chambers is very variable, but is, most usually, eight. ''• 

The blood, after leaving the aorta, traverses the body in currents which 

^ Tbe hhod is red [d many larvafl of Cha-orm- constHctlons of the dorsal Teasel are i^bly TEarkeil 

3 For tte blood of Insecla. aee iVagnfT, Zur ver- fi According to Newport (Cyclop, loo. oit. p- 
gleiob. Phyaiol, d. Blulee, Hft. 1, p, 2A, Hfl. 2, p. 971), the space m nhich tbe Uwd accumulates. 



Froriep^B neue NotlB. X 
tliavuigariiis Wagntr. 



>aa& p. sii, Taf. V 






, I, PhiloB. Traiia, aa, for esamVle, wlBi «)e Podurlda* (Niealct.loe. 

ISiS, p. 272, ajil Cji^. lee dt. )>. 973, Hg. 4K3, dt. p. N, PI. IV. flg. 3). Uore comoum^ there 

/oriBu); finally rerloren,mm. hic.eit. p. SI, .w(. Cyclop, hic. ck. fig. 133, A., and ITii^er, 
tl. HL-VIL (CiiroMomus, Sphinx, Rhsnoko- lorn. Zwt. Taf. XXIII. flB- 2). BurmcUler 
phorua, Pompiinj, Surpkas, ana Fetpa). Tba (HandS. L p. 166) has observed onlj four with tba 

a upon Ihe heart, Ligdig, Siebold and Ksl- 



With the tracheae, this cAoe wbs deepat at tha the heu^t, there are six or eight pairs at rauudlahr 
base, but gradually paled aif ay towai-ds their ex- clear bodieis, attiuibed to Uie biner aur&ee of the 
tremitj-. Wbat adds a oorrobotating value to theao heiirt by a peduncle. They allsnjalfi in tbeir posi- 
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are always extra vascular, and in this way bathes all the organs.*' The- 
newly-prepared nutritive fluid pasf-es through the walls of the digestive 
canal in which it is found, into the visceral cavity, and thence directly into 
the bbod. Latterly, this estravascular circulation has been called in ques- 
tion, hut its presence may he easily and direcdy observed with very many 
perfcLt Inseota and their larvae. The vascular walls supposed to hava 
been seen at certain points, are, undoubtedly, the result of some error of 
observation or interpretation.'*' This is also true of the pulsatile organs 
supposed to have been observed in the legs of many water-bugs, and whiob; 
■were thought to^ffect the circulation. ''"* 



GHAPTEE. VII. 



EBSPIRATORY SYSTEM, 

§ 841, 

The Insecta respire, in all their conditions of life, by meana of a system 
of Tracheae which are spread through the entire body and penetrate all the 
organs. This system of air-vessels either opens externally by stigmata 
through wliioh the atmospheric air ia introduced directly, or they have no 
est«rnal communication, but derive the air from the water by means of 
lamelliform or tubular prolongations with which the tracheae terminate, 
and which have often been compared to branchiae.''^ In the first case, they 
are called Pulmonary tracheae, atid in the second. Branchial tracheae. 

8 In tha antenime, Ehs legi, the fllameutA of tha 10 Vwf dLslmllar aud oontrAdictpFj oplolorrs 
tan, Hal oOiat ajipeoaogu, Uis urttrial uid vea- Iulig been published on Ihese pulsaUn? ocgBiis. 
, ^..^ ._ ...  — n,.... (jHiitor'j Ari!h.l836,p. 66i,Taf.Xin.f^. 
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The tracheae are cylindrical tubes of variEble aize, which often form, in 
their cOTirae, vesicular dilatatitmsaudnnmerous anastomoses. Th«j divide, 
like blood-vessels, into many branahes which gradually decrease in size, 
ending, at last, caecally, so that the expired air passes outby the same way 
that it entered. 

The intimate structure of these organs is remarkable, and has always 
attracted the attention of anatomists.'^ When filled with air they present 
a beautiful, silver appearance. Externally, they are invested with a thin 
transparent, colorless, or very rarely brownish membrane, corresponding 
to a peritoneal envelope.'^ Internally, they are lined wiHi auother mem- 
brane still finer, which presents a lamellated epithelial structure.'* Between 
these two membranes is situated a solid spiral filament whose turns are 
usually near together. This filament is sometimes cylindrical, sometimes 
flattened, usually transparent and colorless, and in a few instances only, 
of a dark color.'*' Often, its course is unbroken for a long distance, and 
rarely is ita estreraity forked. The new threads always begin between the 
turns of the preceding one, as may be easily observed at the commence- 
ment of each trachean ramification. In the ultimate traohean branches, 
these threads gradually decrease in size, and at last become indistinct. In 
the vesicular dilatations of the tracheae, with many Inseeta, the spiral thread 
is often wholly wanting.'" * 

§ ««■ 

The Branchial tracheae are found only in certain aquatic larvae and 
pupae, and never in the perfect Insccta. The absence of stigmata here is 
compensated by the existence of false branchiae [Brani^iae spuriae sea 
trackeaies), which are cylindrical, or riband-like organs covered by a very 




BDWiekelnnB. <lss lEKItBrpera, iJer Tracheeo, ac. braue, ^ 

ftt, bsi den I:!l>Ma[it«n'n, Id Sieboli axiA Kmi- Ttua eallject of the E 
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fhin cutaneous membrane, and containing one or several finely-dii'tdecl 
tracKean trunks. These traohean branchiae are either isolated, or fasci- 
culated ; in tbis last case, they are often digitiform, or penniform, and their 
ultimate ramiftcations are usually deficient in the spiral filament. All tie 
air-vessels wbich these branchiae contain, arise from tte larger traehean 
trunks. These branchiae occur with various Tipulidae, with a NyinpJada, 
with the Phiyganidae, Sialidae, Bphemeridae, Perlidae, Libellulidao, and 
with the Gyriiiidae. 

This tracbeau system is most simple with the larvae of Tipulidae oT the 
genera Chirorumus, Tanypis, Coretkra and Sitmdia, as also with some 
larvae of the Phryganidae, of tha genera JthyacopkUa and Hydropsyche, 
■where the tracheae, instead of forming cntaneous. apper-Wfes, are sub- 
cutaneous and can therefore extract air from the water.- Theiaivae of Core- 
thra are distinguished for having in the thorax and abdomen, directly 
beneath the skin, two adjacent traehean vesicles, by means of which, very 
probably, the neoeaaary renewal of air takes place."' With the pupae of 
Sinadia, there are two branchial tnfts on the sides of the prothorax, com- 
posed, each, of sii to eight lon^ caecal tubes, which contain each a single 
simple trachea deficient in the spiral thread.'* Of the various larvae of the 
Lepidoptera, living under the water, that of Nympliula stTOtwla/is, alone, 
has traehean branchiae. These consist of fasoiculafe filaments situated on 
the sides of the abdominal segments.'^ With the larvae of Sialis, each of 
the six, seven or eight abdominal s^ments has upon its sides an articnlated, 
filiform thread, containing a traehean vessel, and which may, therefore, be 
regarded as a traehean branchia,*'* Most of the krvae and pupae of the 
Phryganidae, have, at the same points, one or two filiform, traehean 
branchiae, rarely ramified, and united in groups of from two to five, whioh 
stand out towards the back.'" With those of the Ephemeridae, each of 
■the anterior abdominal segments has a pair of these branchiae which are 
sometimes ramified in the most varied manner, and sometimes consist of 
two kinds, some being lamelliform and alternating with the others which, 
are fasciculate.'"' With all the Ephemeridae, these organs have move- 
ments which are sometimes slow and rhytkraical, and sometimes rapid and 
osciliat/)ry. 

With the Perlidae, the branchiae are filiform, ramified, and situated on 
the three thoracic segments of the larvae and pupSe, or bound together in 
several short fiisoiculi which cover the base of the legs.''* 

Among the Libellulidae, the larvae and pupae of Agrion and CoZo* 



a Bee Verdat BPd Pries, In Thm's Bnlom. XV, i iiiaMW'jr, M(m, VI. PI. SLIL-XLVl.) ZJe. 
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isitY tufts or Uiese larvae for Che tufu of DacheHe. Coma, Butdeolc. eloa BlutkreiBL loc cit. Taf. III.; 

ssee CBI-eer, Abhandl. L Abth. HI. p. 36, bdiI tlieaEureeii[i>fiiIef,BlBl. A-InBenLN^TFopt. 

■Pol. XIXTII, fig. 6, 6. EpIfiniSrfneB. 

■' I. ^.. . "^ ... . .. 7 See tbe flgutea of Picfei, HiaL d. N^sropt, 
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pteryx are distinguished for having three long, lamelliform branchiae, wiA 
a rounded extremity, and situated vertically upon the posterior part of the 
abdomen. '»> 

The traohean branchiae of Aesckna, Liheliula, and the other Libelln- 
lidae, are formed upon a wholly different plan. They are situated in the 
very large rectum, and consist of numerous epithelial folds which are 
traversed by a great number of very fine branches of many lai^ trachean 
trunks. The rectum is, moreover, invested by a very highly-developed 
muscular tiiuio, and its orifice has three pyramidal valves which regulate 
the entrance and the escape of the water req^uired for respiration. "^ 
rinally, the larvae of Gyrinus have a pair of long branchiae upon the 
sides of each of the 9.rst seven abdominal segments, and two pairs on those 



§ S43. 

The tracheae most universal with Insecta are those termed Pulmonary, 
which are characterized by the presence of stigmata (Spiracida). These 
last are round orifices or narrow two-lipped openings, situated at varbus 
points on the esternal surface of the body, and which, with many soft-skinned 
Insecta, are surrounded by a horny ring. Usually, their borders are fringed 
with small, short, simple or pinnate hairs,''' and can be opened and shut by 
means of an internal muscular apparatus ; this last is sometimes attached  
to two inwardly-projecting homy plates. By these means, many Insecta. 
have well-marked respiratory motions, especially of the abdomen.''^' 

With the larvae of the Lamellicornes, the stigmata have a peculiar 
organization. They are closed by a horny membrane whose semilunar 
borders are cribriform for the free passage of air. '^ 

The larvae of the Oestridae have two large stigmata, covered each by a 
similar plate or membrane, at the esti'emity of the abdomen ; and with 
some larvae of the Musoidae, the posterior stigmata are closed in the same 
manner, excepting that the membrane is perforated by three very distinct 
openings. 

Each stigma is usually the entrance of only a single trachean trunfc 



e Roetel, loc. db Ta£ Xa-Vm. and SaekoWy 


pmbablT tha^ they may £U their trachean syateu 


JOMotail, loo. dt m. ■&!. iXXL and Da- 


irithalr. 
8 Sprmtgel <los. clt p. », Tab. I.) has describei 


f eer, AbHaodL rv. Tal. XIII. IVrther roseardiM 


•Ktf omreoUy the iligm&ta of the Lamellicornos. 
Trevirmiis (Bie ErsJieln. una fifsetse d. Oi^au. 




I.ebens, I. p. 26S) thinks that Uiese lamsUas arenot 








endosmoae, althoufih BarmeisteF (Haodb. Jjo. I. 


Bith MKae larvae, the pnlmoiuu-y and Iracheaa 


p. m) Ea;s he has ohserved a, abigle central open- 


ing. IhaYebeenunsMetoamflnalhe Btatouent 


belurt. IL Insect, squat Claaa. I. TaT. IV. and 




Lgonet, Mfim. flu Mus, XVUI. PI. XXIII. (12), 
li.Du/0Br,Aim.d.Sc.Nat.tal.l8Sa,p M, 


nught eaailj elude the rfjaervation, from Iheir bdug. 




nal surbce ot thae lamellae. L. DMfimr rAnn. 


PLXn. ' ' 


d. Ec. Nat. XVm. 18ia, p. 173, PI, IV. fig. 1) haa 


» Tbe loonsttaBe, Ubdmudae, u?A other OrUio- 




plsra, nAke Irue moYemonla of ipt^iralion aod xx- 


C=(=«io; for that ™bioh he hM dBBCtltKd as a 


pirfltion, bj Bltoniatflly dllatiog and conli-acUoK 


WaueyHite Assure it onl^ a fold, due to a pr^sui-a 


Uie abdomiDBI segments. With Uie Apidao, Ves- 





ab,Google 



'§343. THE INSECTA. 437 

wHeh ramifies more or less direct! j; sometimes, however, several trunks 
^rise from the Bame stigma.'*' 

With perfect Inaeeta, the stigmata are nearly always situated on the 
sides of the body in the membrane connecting the two segments, being 
always wanting, howeyer, in the membrane which unitM the head and pro- 
thorax, and that between the last two abdominal segments. In many eases, 
they are covered by the borders of the segments, with the Coleoptera, the 
stigmata are often situated so high upon the back as to be concealed by the 
«lytra.'=' The number and position of the stigmata vary infinitely, and 
are not invariable in the different conditions (larva, pupa and imago) of 
even the same species. These variations are the least with the hemirneta- 
bolio Insecta. But among the Hemiptera, the Naucoridae and Nepidae 
form a remarkable exception in this respect. They have, eseepting those 
of the thoras, only two stigmata at the posterior extremity of the abdomen, 
and which alone serve, probably, for respiration when these insects are in 
the water; with Nepa, and Ranatra, these anal stigmata are situated at the 
base of a long tube formed by the union of two semicanals.'* The small- 
est number of stigmata, consisting of two situated adjacently at the posterior 
«xtremity of the abdomen, occurs with tlie larvae of the Dytiscidae, Stratio- 
mydae, Conopidae, and some Tipulidae and Taohinariae. Sometimes these 
two stigmata are situated at the estreraity of a longer or shorter ILespira- 
tory tube {Stp/io), surrounded by a circle of stiff or penniform bristles. In 
some cases this siphon is very long and articulated, and can be intuasus- 
«epted like the tubes of a telescope.'" When these Insecta become pupae, 
these stigmata are sometimes remarkably modified. The pupae of Cidex 
lose their anal siphon, and acquire, instead, two others which are infundi- 
buliform and situated laterally between the prothorax and raeso thorax.'*' 
The pupae of Ptychoplera respire by means of a flexible siphon situated in 
the ueck.'*' With the Strepsiptera, the male, as well as the apodal female 
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pupae, respire by two stigmata situated on the sides of tlie ceplmlo- 
thorax.'^'^ 

Moat of the acephalous larvae of Diptera have only four stigmata, of 
which two are situated on the truncated extremity of the abdomen, and the 
two others, smaller, upon the sides of the second segment of the body. 
These last have sometimes a tubular form, and with some species, are eveo 
divided digitiformly at their extremity.'"' With the laiTae of many Syr- 
phidae and Tachinariae, the two posterior stigmata consist of two siphons, 
which are often fused into one."^ The larvae of the Coccidae have only 
four stigmata situated on the under side of the middle portion of their 
body,*'*' Most of the larvae of the Coleoptera, Hymenoptera, Lepidoptera, 
as well as the eephalous ones of the Diptera, have numerous stigmata situ- 
ated on each side in the middle of the segments of the body, and which 
are never wanting, constantly, except with the second and third thoracic, 
and the last abdominal segments. 

§ 344. 

The numerous differences of the trachean system *" in the various 
families of the Insecta may be classed under two principal forms. 

1. With the first and most common, there are two large lateral trunks 
upon the sides of which open trunks which arise from the stigmata. From 
these lateral trunks branch off tracheae to the various parts of the body. 

2. With the second foira, the trunks which arise from the stigmata or 
traohean branchiae, directly ramify over the organs, but give off, both 
forwards and backwards, branches of communication to the neighboring 
trunks. The branches of one and the eame segment frequently intcr- 
anastomose by transverse trunks. 

Often these two forms of tracheae coexist in the same individual. In 
many oases, the secondary tracheae, in opening into the main trunks, are 
dilated into a large vesicle, or have upon their course numerous similar 
vesicles which give the whole system a varicose aspect, 

Among the Aptera, the trachean system is of the first form with the 
Pedioulidae, Nirmidae, and Poduridae.'^' But the Lepismidae form an 
exception in this respect, each of their stigmata opening into a trunk, 
which, without anastomosing with the neighboring trunks, is isolatedly 



With the Hemiptera, the trachean sy^m presents jnany modifications. 
The trunks arising from the stigmata, sometimes ramify without anastomos- 
ing, and sometimes open into two lateral trunks. The musical Cicadidao 



! with the PodnrWae, the six tracbean branchea 
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and the Pentatomidae, have yaricose tracheae. With Cicada, there are 
two of these yesicies situated at the base of the abdomen distioguished for 
their very large siae/* With Nepa, the primary trunks pass into the two 
lateral trunks, and form transverse anastomoses which extend from one 
wde of the body to the other. In the thorax, the two lateral tmnka form 
several large yesiclea, between wMoh arise, upon the sides, two other trunks 
which send an infloite number of very fine branches to the thoracic 
muscles.''* 

With the Diptera, this system is of tJie firat foi-m. It often presents, 
eMiecially with those having a large and short abdomen, vesicular dilatations 
of which there are two, situated at the base of the abdomen, very Jarge 
and distinct, sometimes fiOing nearly the whole abdominal cavity.'^' It is, 
moreover, with the larvae of this order, that this form of tracheae is most 
completely represented. The two lateral trunks are connected by the same- 
number of transverse anastomoses as there are segments of the body.''^ . 

With the Lepidoptera in all their states, this system is also of the first 
form.'*' With the imagines of some Sphingidae, Bombyoidao and Nootui- 
dae, whose flight is continual, there are numerouB vesicular dilatations and 
appendages of the tracheae."' 

The tracheae of the Hymenoptera, which, throughout, are of the first 
form, send off from their two principal trunks numerous transverse anas- 
tomoses, and usually present vesicular dilatations at many points.''"' Of 
these last, those situated on the abdominal portion of the two tmnks aro 
very large, and often contiguous, so that the trunk to which they bdong 
appears like a large sac constricted from point to point.™ Sometimes 
there are only two of these vesicles, which are distinguished from the rest 
by Iheir enormous volume, situated at the base of the abdomen.''^ With 
the larvae, tiiere are found, pretty commonly, two main trunks connected 
by transverse communicating tubes. "^> 
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4^0 THE IKSBCIA. i, 345. 

The trae Neiiroptera, m all their states, have a pretty simple tracheal! 
system proyided with two lateral trunks. But with, the Orthoptera, on the 
contrary, this system is uaually very complicated. It is, indeed, less so 
with the Blattidae, Forficulidae, Ephemeridae, and Perlidae ;"*' but with 
the Libellulidae, the two lateral trunks are very large and arise from the 
trachcan branchiae together with two other trunks. ""' With the other 
Orthoptera, the traeheae are very numerous and disposed according to the 
secoud type or form, their trunks being connected by a multitude of volu- 
minous, longitudinal, and transverse anastomoses, giving the whole a reti- 
culated aspect.*'^' With the Aerididae, most of the transverse anastomoses 
have large air-reservoirs on their course."'' 

With the Coleopteva, the tracheae are always highly developed, and 
■disposed, with the larvae, after the first type, but with the imagines, after 
■the second.*^ With these last, the anastomoMngeanals, which connect the 
primary trunks, are often double.'^" With the Falpicornes, and Lamelli- 
<!omes, this system is most highly developed, — the fine as well as the 
larger tracheae having a multitude of terminal vesicles."^ 



CHAPTER VIII. 

ORGANS OP SBCBETION. 

/. Urinary Organs. 

§ S46. 
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^ S4G, THE INSECTA. 441 

These always consist of several Tery long small tabes which, either 
separatelj, or by means of one or two common esoretovy ducts, are inserted 
apon the posterior or pyloric extremity of the stomaoh. These ducts are 
sometimes dilated, bladder-like, at their point of insertion. The opposite 
extremity of these uriaiferous canals either terminates caeeally, or passes 
areuately into that of another. When, as is usual, they are very long, 
they embrace the digestive canal with numerous irregular convolutions. 
With certain species, they creep, by their anterior estremity, between the 
tunics of the stomach, or by their posterior between those of the colon ; this 
remarkable relation has often led to the opinion that these organs have 
two outlets into the digestive canal. '^' 

These vessels are yellowish or brownish in color, and often slightly vari- 
■eose.'* They are composed of an external homogeneous tunic filled inter- 
jially with calls. These last are very large, and are disposed rather in 
rows, than adjacently ; and nowhere can there be perceived in the interior 
of the vessels a glandular oanal defined by a special epithelium. Each c«ll 
contains a clear, colorless nucleus, and a multitude of very fine granules 
which appear black by direct light, but by reflected light present a dirty- 
jellow or brown, rarely a green or red, aspect.'" The granulsr contents 
 of the cells, which give to these vessels their peculiar color, are scattered, 
when the cells are ruptured, through the intercellular spaces, and flow 
gradually into the digestive oanal. Thus excreted, they accumulate in the 
■colon or in its caecal appendage, and are evacuated with the faeces, or 
separately, as a troubled liciuid of a color varying according to the 
species. '■^ 

§ 346. 

The Malpighia.tt vessels present numerous modifications as to their num- 
■ber, their length, their points of insertion, and their modes of grouping, in 
the different orders of the Insecta.'" 

Witli the Aptera, they are of median length ; with the parasitio species, 
and with the Lepismidae, they are four in num.ber ; and six with the Pod- 
nridae."' 

The Hemiptera have never more than four of these vessels, which are 
pretty long, whose extremities are looped with the Hydrocoriaae and many 
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of the Geoeorisae,'** With some species, their excretory ducts form one or 
two vesicular dilatatioos situated above iSie colon.* It is only with a few 
&eooori8ae, and with the Oicadidae, that the extremities of these cauala are 
free."" With this last group, and with the Cercopidae, they creep with a 
portion of the intestine, between the tnnios of the ante-stomaeh, before 
opening into the lower estremlty of the true stomach. '"' 

With the Diptera, there are four long uriniferoua vessels. The Culici' 
dae and Psyohodae, alone, by esception, hare five.'^* With very many 
species, these canals are nnited in twos, and open, by a common excretory 
duct, into the lower extremity of the stomach.'*' Loop-like anastomoses 
occur only with the Tipulidae, Leptidae, and Bombylidae. ''" 

With the Lepidoptera, there are nearly always six long, free, uriniferous 
tubes, which open into the stomach by two excretory ducts. '^''' 

The Hymenoptera are distinguished for their considerable number of 
these vessels, which are usually short and surround the pylorus in numbers 
of twenty to one hundred and My/"' With the Orthoptera, these vessels 
are inserted.in a similar manner, '■'^ but are often much more numerous."* 
The Termitidae, alone, form an exception, — having only aix.''^ 

The true Neuroptera are distinguished from the Orthoptera in that their 
vessels of this nature are long, flexuoiia, and only six to eight in number.''*' 

With the Coleoptera, they are usually long, make numerous convolutions, 
and never exceed four or six in number."*' When four, they ate nearly 
always joined by twos at their extremity ; and when sis, they are often 
attached by their extremities to the colon. '^'' 

The urinary vessels of the larvae and pupae resemble somewhat those of the 
perfect Insecta."*' With the larvae of certain Hymenoptera, and Orfiopter; 

Captus sod .RniiiviiM. With D<a-thesla, Uie (h««e caiisU Is sonwwhat dllTenint, In thai UieLr fr 
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alouc, ttoir iiumbor is smaller,'^* and with those of the Lepidoptera, the 
extremities of the six tubes of this kind are insinuated between the tanica of 
the colon; while, with the imagines tbey are free.*^ Witli the Bupres- 
tidae, the larvae have sis, but the imagines oulj four, of these vessels.'^ 

II. Organs of Peculiar Secretions. 

§ 347. 

A groat number of the tnscota.inboth tlieir larval and their perfect state, 
have glandular orgaua which secrete very varied products remarkable for 
tiieir specific properties. 

Many species have a secretory apparatns analogoiis to the cutaneous 
glands of the Yerf ebrata, which have received the name of Glandulae odor- 
iferae. These consist of round follicles situated under the skin, whose 
very short exoretory duets open between the segments of the body, or be-- 
tween the articulations of its extremities. Their product emits a powerful 
odor, and, with some species, is evacuated in the form of droplets,"* or, 
with others, covers the whole surface of the body, being perceived only by 
its odor. '^ The disagreeable odor emitted by the Bugs is due to a fluid 
secreted by a single, yellow, or red pyriform gland, situated in the centre 
of the metathoras, and opening between the posterior legs.*^' With other 
Insecta, there are analogous secretory organs, concealed in the posterior 
extremity of the abdomen, which copiously emit a fetid, troubled liqatd, 
through an orifice situated by the side of the anus. These Anal Glands are 
usually double, and consist of simple follicles whose secretory product 
accumulates in round, or oblong contractile reservoirs.™ With many 

Tbuh. of IhB Bntran. Bm. L PI. XXIV. flg. 10 (Isjva toe snrfeoa of Bidr eldn bam the least tonoh. Very 
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dilohte d. Cal^dra, loo. idt. fig. 3. mPDr-ioioe. The flmd anltted fnxn tha cephBh>- 
AfAlae and Vespldae 1: 

"  urn, JJyliiciH, has a Tery nanii 

ea) j able tDdaMewheULeroriu. . 

fig. nhich eBcap« wlOi TarTona ApbldliSaa through Cn 



b. dn Nab Tat XXIT. ag. B (juri 

uOavi, ta Heuiinger'i Zeiffioh. IH 

0, and fianddi^, loo. db Taf. XIL (lai 



Filial) flnallr, BflttM, in Jtt«Ker'( . 

p.a8,TBtiIL (larva cf a BryWitatpa}. 

"> tea Lfonet, TtmM, fto., PL ! 



Arch. 1841, 



Id fijlyganidae, HeioerabldHe, CrBbron- 

_ , -^—^ _ phfBlc^ tJnterBuoli- Taf n. odors ^rUlKniC tbe Becretioa rk their Giandutae 

USeaL. Dif/rrur, Ann. d. Ss. Nat. XIV. 1S40, tdoriferae balag risible, 

p. 114. iJietii (XnCom. Z^i lUl, p. 31 fig, S) did 3 See Z.. Su/our, Bechensh, Inc. cit. p. 266, PL 

not, probablr, cbeerre these rjaiiau hi OB kura ot XTU. tig. IM. Horeoisr, tbe Dtdohni that Ell tlie 

BupFMtis mariana j tv, othervlH, ha Tould noA Bogs emit a bad odor ia iDOorrectj for vLth many, 

hSTs leguded as snoh ibe tvo nuial appEodagea ta tm eiasqile Syromutu, the aiandiUae odori- 

aCdwnpper e^tremlCy of Q» atomaob, and which y^aeeEhaleaaTBiy agreeable odor leaembLiug that 

the Bupreatidae have alfio ia tJi^ im^o-state (Beo of a fine bergamot pear.* 

^ 33a). 4 Tbfm ami glaade, which Burmeiiter (Handl). 

Idnd. yeiJowiEhly transpatent. exulea under the and other aoalomlaU have mistiken for urinary 

wilsr -, and with many MelolUie, ChtyBomeUdae, organs, consist, wUh the DyliMidas and Syrinldae, 



ab,Google 



444 THE 1N8ECTA. ^ 847. 

Ooleoptera, these anal glands secrete a caustic fluid whioli Iiaa a penetrating 
and more or lesa aromatio odor. They are somewhat ramified, or composed 
of vesicles disposed botryoidally, and open into one or several long, excre- 
tory ducts."' These last open into two pyriform, muscular reservoirs, whose 
powerful contractions expel, as a means of defence, the secreted fluid.'" Tbe 
Formicidae, a!so, have, in the anai r^on, a glandular apparatna from 
whicli they eject a caustic, acid fluid. This apparatus is single and com- 
posed of one reservoir whose neck opens into a simple tube."' The larva* 
of Harpyia, also, defend themselves by ejecting an irritating liquid secreted 
by a glandnlar sac, whioh opens direotly back of the head on the under 
surface of the first segment of the body. 

Among the Hymenoptera, the females of the Vespidae, Eoasores, An- 
drenidae, and Apidae, have, in the anal region, a glandular apparatus which 
secrete a, poisonous fluid iutrodnced by means of a, hollow sting into the 
tissues of their prey or enemies.'" This Poison-apparatus is composed of 
two long tubes whioh are sometimes very ramose. "^^ Tbe intimate struc- 
ture of these tubes resembles that of the salivary glands.'^"' The two 
poison-glands are sometimes isolated, sometimes united into a common 
oanal, and their product is poured into a pyriform reservoir, which has 
thin but contractile walls, whose longer or shorter excretory duct opens 
into the sting, >"i This sting is formed by the intimate union of two lateral 
pieces, and plays in a cleft horny sheath. Oilen, its extremity is covered 
with baokwardly-pointing denticles. '''' Both the sheath and the sting have, 
at their base, a peculiar muscular apparatus by which they are protruded 
and withdrawn. 



With Chs SUphk&e, vliers this sppsri 
Meeka, in MalW's Arch. 1348, p. * 



flg. 3 4.6, PI. xni. flg. 5, T{fl!;;MO!«,GyriiiM 11.) Then 
snd SitplUi)- Witli QryllotolpOy the anal elands but siiDiilf 

/our, Eeolie -" - ■-- " ■- "■- ™ - 

II. flg. 13. 

  ) OarahiaH, sivi Slaphylioiaae : 

Ann. d. So. NM. VDI. 1826, p 

A. A. Is, W. U 



iwii 


■h the CarahWH, and 




L. Oufnur. Ann. d. 




. Vni. 1826, p. 6 


ILK.. 


SX. XXI.: I 




iaDdVII.pi.XE 


XX.i /, MflUn-.D. 


= aisndnl 


, awirt, &0. Tab. 


fie. 13- 


ISiandSto 


in, Yersl. 


Aiiat. u. PhyeloL . 




1B47, Dat I 


oltkl 


. g. IfiitmoMi) u 




^1,^.;^!,^;^, 




J). 








D« IBI 






iiately become gas 




ito (jeetton.' 








L-Dttfour, 




rar lea OrBmpL & 


p.«B, 


PLVII.flg. 






8Th. 


!Be™,»hM, 


hAvet 






Id, mglit lo i 










Sm^ 


op^wwdiieeaihd". 


 young ivlth Insect 



[. lApU), Standi 

Ddl. lib. d. Virdai 
Be, 5 (Fsmpflui', 



being tbe poisonous si 



ab,Google 



§ 34 T. THE raSECTA. MS 

There is another category of secretory organs which, with many females, 
open at the base of the ovipositor, but as fhey are intimately connected 
with the a*t of oviposition, they will be most properly described with the 
genital organs."* 

A very large majority of the holometabolie Insecta have, in their larvae- 
state, silk-organs, the secretion of which they use, some, to weave a cocoon 
when about to pass info the pupa-state, or to close a hollow refuge they 
have sought; others to fasten togeth** foreign bodies for the I'abrication of 
their retreat. These organs are, therefore, most developed at the period 
when these insects approach their pupa-state; but with the larvae of the 
Psyohidae, Tortricidae, and Lasiocampadae, they are already active during 
the first epochs of life. The silfc-seeretiog portionofthisglandular apparatus 
consists of two long, somewhat ilexueus, tiiiok-walled oaeoa, situated on the 
M.des of the body, and continuous, in froot, into two small excretory duels, 
whose common orifice is on the undev lip, and usually at the extremity of 
a short tubular protuberance.''* With the larvae of Myrmdeon, the silk- 
apparatus is very remarkable, for the rectum itself is changed into a large 
Bac and secretes this substanoe, which escapes through an articulated spin- 
neret projecting from the opening of the anus."^ 

With tiie Apidae, there is a very remarkable Was-secreting apparatus. 
This was is elaborated by the Workers under the form of thin discs, which 
are formed between the imbricated posterior legs, without there having 
been discovered, as yet, in this region, the orifices of any special glands. 
It must therefore be supposed that it is produced by an exudation from the 
thin membranes which connect the different parts of the legs.'"" Moreover, 
many other Insecta have secretory products which transude through the 
skin without the existenoe of any special glandular apparatus, and which 
are hardened by the air like was. These products are usually whitish, 
pulverulent, filamentous, or flonculent substances, which catch upon the 
Horfaces of bodies."" 
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The Phosplioreseent Organs of tie Lampjridae and certain Elateridae,*® 
consist of a mass of spherical cells, filled witli a flnelj-granular substance, 
and surrounded bj many Diwnerous traohean branches.*"' This substance 
which, by day-light, appears of a yellow, sulphur-like aspect, fills, with the 
Lampyridae, a portion of the abdominal cavity, and shines on the ventral 
BurfaoB through &e last abdominal segments, which are covered with a 
very thin skin ; while, with the Elateridae, tbe illumination oeeurs throjigh 
two transparent spots situated on the dorsal surface of the prothoras. The 
light produced by these organs bo remarkably rich in tracheae, is undoubt- 
edly the result of a combustion kept np by the oxygen of the air of these 
vessels. This combustion explains the remission of this phosphor 
observed with the bi-illiant fireflies, and which coincides, not with " 
ments of the heart, but with those of inspiration and espii'ation.l^ 



OHAPTEE. IX. 



§ 348. 



The luseuta always multiply by means of genital organs situated in 
different individuals,"' and, invariably, are provided with copulatory organs.^ 
With certain species, namely, with the Apidae, and Termitidae, the females 
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are muoh less numerous than the males. In. the colonies of Bees, Ter- 
mites, and Ants, ttere are, bedde the males and females, a multitude of 
ment-er individuals known as tlie Workers or Soldiers. 

The sexual parts of insects are developed chiefly daring the pupa-atate; 
but their rudiments exist already in the youngest larvae, with which the 
seses may then be distinguished.'^ 

The female genital organs persist in a rudimentary germ-like condition 
with many larvae of Bees, probably owing to the influence of nouiishment, 
for by inoreasing that of the workers these last may be raised to the rank 
of females or Queens.'^ 

The Apbididae are very remarkable in that they produce foi several 
successive generations, only females which, in their, turn reproduce bul 
viviparously and without the direct iofluenoe of the males.'* 

The genital organs of the Inseefa are composed in general, of two symmet- 
rical Ovaries, or Testicles, situated in the abdominal cavity and of two 
oviducts, or Deferent canals {Tuiae, or Vasa defereTilia) which unite m a 
common excretory duct {Vagina, or Ductus ejaculatorius) opening back of 
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the anus. This duct has several double or single appendages, of which 
one with the females serves as a seminal receptacle {Receptacmum seminis), 
or as a copulatory organ (Bursa opulatrix), while the others, in both, 
aeses, are true secretory organs. The vagina is often prolonged into a 
horny ovipositor, and this same organ modified, with the males, ia the Penis. 

The Eggs of Insecta are very varied in their forms and colors. Exter- 
nally, they are frequently marked byprominences and raised lines, forming 
a \ery varied, and often a very elegant design.''' Those of some Cynipi- 
dae, Ichneumonidae, and Siricidafl, have one of their ends prolonged into a 
long, straight or carved thread,'"' With some Hydrocorisae they are oblong 
and their posterior extremity is covered with long, stiff bristles.'" They 
have, usually, a very solid chorion, and a thin vitelline membrane. The 
vitellus is composed of fat-vesiclea more or less colored, which communicate 
their color to the entire egg. The germinative vesicle contains a germina- 
tive dot which, is often composed of several parts.**' 

These eggs are formed after two different types. 

1. With the Orthoptera a 1 var ous Ooleop e a the ge m native vesicle 
, is formed in the posterior e^t em y of the tub Ur ovar es and is gradu- 
ally surrounded by a mas of granular v tell ne ubstance This vitelline: 
mass continues to increase nt 1 at la..t the e fo mel o its surface a 
chorion, at fimst soft, but wh ch finally be a nes sol ! Du ng the course 
of this development, the eggs s oeeel each othe n a row and in this way 
advance towards the open g of the ova a tie 

2. With the Lepidoptera, Diptera, Hymenoptera, Keuroptera, Cioindeli* 
dae, Carabidae, and Eydrocantiiari, the mode of formation is wholly differ- 
ent. The vitelline mass which is disposed around the germinative vesicle, 
increases in the following manner : Between each two vitelline masses, 
there appear a group of large vitelline cells whose contents are blended 
with the subjacent vitelline mass; while, the chorion is developed from a. 
layer of vitelline cells, commencing by its inner portion. It gradually 
extends over the vitelline mass and cells, and finally, when the vitellus has 
reached a certain volume, closes at the upper portion of this last. The 
epoch at which the eggs reach their maturity coincides, with the Lepidop- 
tera, Tipulidae, and Ephemeridae, with the end of their pupa state, so tluit 
these insects are able to deposit their eggs as soon as they have cast off 
their pupa envelope ; while, with the Libellulidas, the Locustidae, and. 
especially the Apidae, the eggs are not matured in the ovaries until a long, 
time after.'"" 

With all Insecta, the sperm contains very active filiform spermatio^ 
particles which become immediately stiff and looped when put in water,. 
'"' ■' ' s developed in large cells whose involncrum finally dis- 
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I. Female Genital Organs. 

§ 349. 

The two Ovaries are always composed of a larger or smaller number of 
tubes, whose free estremitiea are extremely small, but which gradually 
increase in size to their point of insertion on the oviducts. From their 
caecal terminations is prolonged a delicate thread, which, bound together 
with the others, serves to attach the two ovaries to the thorax."' The 
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ovarian tubes are, moreover, always enveloped hj numerous traohean net- 
works.*^ TJpou tKeir length, which, is very variable, depends the number 
of the e^s or genua which are disposed in a single file ; and in this way, 
they may be diatiaguished as uni-, bi- and multi-locular. The two Oviducts 
are usually short and often dilated into a kind of calyx at their upper 
extremity, if there are Bumerous ovarian tubes meeting at this point. 

The Seminal receptacle {Beceptaculum seminis) is. a double o sn le, 
solid capsule [Capsula semirudis) of variable form and surro n 1 d by a 
muscular layer. It opens into the vagina below the point of j n t n of 
the two oviducts, by means of a canal of variable length (Thu-tus ev 
mdis). This duct has sometimes a simple, or a bifiircated app nda e 
(Glandida appendicalaris).'^ The seminal receptacle nev ontaiu 
Spermatic particles with those females whiuh have not rejected th ii pupa 
covering, or especially with those still in a virgin state ; but af e pula 
tion it always contains a multitude of these particles moving v y a t ly 
and these movements are kept up for a long period, afi may b ob C'ved 
with those females which live over the winter/* 

The Oopulatory pouch {Bursa coptdalrix) consists nearly always, of a 
spacious, pyriform reservoir, which, with only a few exceptions, opens into 
the vagina below the seminal receptacle. During copulation, it receives 
the penis, and often, also, the sperm which enters either by portions con- 
tained in tlie spermatophoi'es, or enveloped by a shapeless gelatinous 



The secretory organs situated at the lower end of the vagina, conast, 
usually, of two rather long, glandular tubes on each side of the vagina, 
into which they open, either directly, or through two small special excre- 
tory dacta. They often have, on their course, two vesiouliform reservoirs. 
In most cases, these glandular organs appear to form a Sebaceous or 
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Mucous apparatus (fflaraiiu^e seioceae or coUeteriae), ior they secrete a 
viscou? eoagulible substance, which serves to envelop and glue the eggs 
together a d to fix them to foreiga bodies. With the females of the 
lohne in on lae, this apparatus secretes a kind of eameut with which these 
1 iseots close the wounds they have made in the bodira of the Insecta in 
wh ch they have deposited their eggs. It is probable, also, that, with thoso 
Insecta whch deposit their eggs by means of an OTipositor in the tissues of 
plants thereby producing galls, these same organs serve as a kind of 
Poison-appardtas causing t^is diseased formation of the vegetable paren- 
«hyma, 

§ 850. 

The different parts of the female genital apparatus present, in the vari- 
ous orders and families, countless modifications as to number, form and 
disposition. The most important of these are the following : 

With the Aptera, the two ovaries consist each of onlji four to five tubes, 
■which, with the Pedioulidae, open, all, at the top of the corresponding 
ovidaot; while with the Lepismidae, they are separately inserted on the 
eide of the moderately long oviduct. In both of these families, there are two 
ehort varicose caeca, which enter laterally the lower end of the vagina, and 
are probably sebaceous or viscous organs.*" There appears to be here no 
seminal receptacle or copulatovy pouch. 

WitV. the Hemiptera, the ovaries consist of four to eight tubes of variable 
length, disposed verticillate at the estremity of the short oviducts. The 
Psyllidae and Oicadidae, alone, form an exception in this respect. With 
the first, the ovaries are composed of ten to tiiirty unilocular tubes, and 
with the second, twenty to seventy bilooular ones. These last, moreover, 
are distingui^ed by their ovidnota being divided into several branches, on 
the extremity of each of which b a tuft of ovarian tubes. <^ Their Eecep- 
taculum seminis consists of two small caeca.'" The other Hemiptera have 
only a single seminal receptacle, which is pyriform with (he Psyllidae and 
oviparous Apkididae ;<* is a long, slightly fiexuous caecum with the Naucor- 
idae, ani Nepidae; and a very long, somewhat flexuous caecum with the 
Hydrometridae. With many Capsidae, and other fteooorisae, also, it is a 
pretty long and flesuous caecum, while, with the Pentatomidae, the rather 
short Ductus seminalis terminates in a brownish, horny, pyriform Capsida 
seminalis, the constrictions and protubejances of wluoh often present a 
peculiar appearance. Sometimes this tube is dilated into a second 
vesicle, at whose base is a horny tube containing a second tube which 
is a direct prolongation of the CapsM^a ssjnJmw.'^' Most Hemiptera have 
no oopulatory poach, — the OLcadidae, alone, having one which consists 
of a na ow necked pyrifo m v o e W th the o pa us Aphididae, 

See SuMBimenlan m BibflerS BTuT oftheri moos »i oua ApMdidaa, lo 

Si.riftn T ep ^m Pth ^■wi ?«■ C the Peotatomldne, 



ab,Google 



452 THE INSECTA. ^ 350. 

and many Qeooorisae, the secretory apparatus consists of two round gland- 
ular sacs,'" while, with the Cieadidae, it is a single, long fleiuous tube.''^ 
The viviparous Aphididae differ from those which are oviparous, in that 
their eight ovarian tubes are multilocular, and their oviducts entirely with- 
out appendages ; while with the second or oviparous, these eight tubes are 
uniloealar, and there is a seminal receptacle and two sebaceous glands.*" 

With tiie Diptera,"* the ovaries couaist, usually, of numerous short, 
three or four chambered tabes. With only a few species, these tubes are 
long and have eighteen to twenty chambers.'"' The disposition of these 
tubes varies considerably. With some, they are simply terminal to the 
short oviduct ; while with others they form one or more aeries on the 
sides of these organs, which, then, are longer. 

The SeceptaaduM serrdnis presents the most varied forms, *'^ it is usu- 
ally, triple, rarely simple or double,"* and is lined with a horny, brown 
substance. It has a round, pyriforin, or oblong shape, and, in this lasj 
case, is often flesuous or spiral. The seminal dacta, which lead from 
the receptacles to the vagina, are sometimes isolated, and sometimes united 
into one or two common ducts b^re entering the vagina. Directly below 
them on each side, are the points of junction of the two secretory organs, 
which, always present with the Diptera, consist of two simple, rarely 
ramose tubes, whose very smaU excretory ducts have, exceptionally only, a 
veMCuliform dilatation.''*' TheBMrsflcop;(?«irii:appears to be wanting with 
all the Diptera. But, with many Muscidae, the vagina has, as a seminat 
receptacle or uterus, a spacious, and sometimes two-lobed reservoir in which 
the feoandated eggs are accumulated in great numbers, and remain until the 
larvae are sufficiently developed to be hatched, making these animals vivi- 
parous."" With certain species of Tachiiia, this uterus presents a remark- 
able form ; the vagina is very long, spiral, and of equal size throughout ; 
and, at certain periods, is crowded with larvae or small eggs.'"'' With the 
pupiparous Hippobosoidae, the female organs are foi-med on an entirely 
special type, corresponding with the remarkable mode of the reproduction 
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lai'. ni^ ooUais, whleh sre deposited In the 


hu niinltUi^lr BguKd tbe geniua OTnuis <4 an 




oster, have to a Iode dou been Agured bf bol- 




anists among tbe algae ander the nooie of G/oeo- 


led to regard the irinpMoua ipbliWae as Hei- 




DVLphTodile!. 
li Pw the iBlemal fcouae organs oT Cio Blptora, 


IS There are liriparous apedea m the genera 


Mujefl, A'^tkomyia, SBf^aphasa. Tothiw., 


«* L. Dufoar, Ann. d. So. Nat. I. 1811, p. 263, 


Ilixia, MUtalPvmma, Sio. i see mj memoir la 


aod eipcclaUy Loew, Horae anatom. p. Bl. 
11 S^hyttia and tscUjiai fre Loea, lot dt. 


Frariep'a nene Nothi. UX p. BS7, and !o /Ciey. 


mann'ir Arch. 1888, I. p. 191 ( alao my Obser.at. 


•m.-i^.U.i.Vi. 


quaed, BBtOBL &0. p. 18, L. Da/our lAnn. fl. Bo. 


lera, eee SUIiBlA, In MMltr'i Arch. 183J, p. 4M, 


as Riservoir ovoiorvisire ; see also his Hist. d. 


Taf. XX. flg. I-IO ) and eapaMallj Co™, loo. oit. 


MitaniDcpb. et d. I'AuBt. d. la Eiophlla pelaslonta. 


p. 89, l?at. IV.-VL, and in Qenva't ZutBCb. ni. 


IMd. p. Bsa, PI. xvt fle- la, g. ioea. (Horas 
anfltooi. Tab. IV. flf(. 9, 11, M, Tab. T. flg, 13) 


p. 338, Ta(. III.1 the niunerais figuns of this 


author nUl gtn some Idea of the ino^ansable va- 





. orgaoB. Whoa Zr. Dufovf Muma, DeiHa, 
44, p. 292) would regard tha ISThis long 



(Ann. d. So. Nat, L 1844, p. 292) would rsg^ tha 13 This hmg Bpiral-Ibrm vaglsi, vhlch was 10 
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of theae animals. The two ovaries are utiilocuiai- pouolies of unequal size, 
inserted laterally, by means of a short oviduct, upon the vagina. The upper 
extremity of this vagina contains spei'in, after copulation, and may, therefore, 
be regarded as a B^ceptamdum seminU ; while the lower portion is wide- 
ly dilated, and may, therefore, be considered as an uterus. The upper or nar- 
rower portion of the vagina receives two small, simple, or somewhat ramose 
glandular tubes {Glandtdae sebaceae).*"' Below these glands are situated 
the two excretory ducts of a double glandular apparatus, very voluminous 
and multiramoae, whose product serves, without doubt, to nourish the 
larvae which are provisionally developed in the uterus."*' 

With the Lepidoptera, eaeh ovary is composed of four very long, spiral, 
inultilocular tubes. The Receptaciiium seminis "" is pyriform, and often 
has a long, spiral Ductus seminalis.'^ At its base opens a simple or bifur- 
cated accessory gland, and underneath it there is always a large, double, 
sebaceous gland, consisting of two rather long, flesuous, simple caeca. 
These last open into the vagina, by means of a short common excretory 
duct, and each, at their point of union, is usually dilated into a vesiculi- 
Ibrm reservoir.'^'' Some Lepidoptera have, moreover, two smaller ramose 
glands, situated near the orifice of the vagina, which secrete, perhaps, an odor- 
ous substance that excites the copulatory act.'^ The eopulatory pouch, 
finally, is very remarkable in all the species of this order. It consists of a 
-arge, pyriform reservoir, sometimes constricted in its middle, and hav- 
ing for the reception of the penis, a canal which opens externally by a 
special oriftee situated below the vulva. In its course this canal sends 
off a small, flesuous, lateral duct, which passes into the vaghia opposite the 
mouth of &e Receptaculum seminis, and thus forms a communication 
between this last and the copulatory poudi.'^ 

With the Hymenoptera, the ovaries'^' vary very much as to the number 
of their component tubes, of which there are sometimes four to six, some- 
times eight to ten, and with some species they range from twenty to a hun- 
dred.*'' These tubes are always multilooular, and never very long. The 

If These Ijibea are simple ffilh Melophagiu, and Ta(. VI. K. (Indlatbiot). Moreover, Malpighi (D» 

isaeemy reSchea m HaUer's Arch. 1S3I, p, bad alrei^ pe'roeived, niOi the'sUk-wwni', all tn'a 
4a&, aod Uiow ot L. Dufaur, Ann. 0, 8c. HaL YI. appendages of tfw vagins, and speiiLiU; Uie oopu- 
182»,p.8(l8,Pl.Xin.,HDdIII.lS4S,p.;e,F1.nL Mut poanh wM IQ eanul of lateral coiumuidea- 
Thlfll&sL-meuld[H»ednBtaraUllJLaaT«TyTeUflgaTed tion. ^lOi Ei^mia Hebe tblB canal bos apyri- 
■~wA3ieIo^iagut ; Amu deveitioDluiD.* - 
J ^andular append- ^ For the fflmale genUol organs of the Hym«L- 

apennadc panicles. 2S Bach ovary is composed of lluee or ^r Dvlge- 

Lepldoptera, see Siebold, In Mall6r''a Arch. 13S7, Chryiis i of five to six with Ifomada. Sapy^^Ot 
H- in. chrUtia, Veapai ot ^ghtto lea with Piinp/a, Po- 

Tarious st^eB of developmeDt by Hergtd (Eat- of twenty to tventy-flyenilJi.M^rnLzca,X^Arin^rfa 
nickeLungagesch. d. SchmeUerL Tat. IV. flg. 1, n. j. and Bmchui ; and of nioni than one hundred with 
p. and Taf. XX.V.) as a UDiDOTDDUs aecrellug organ, dpit. Wilii C/ielonue the ovarkeB preHDt a re- 
See alio SbckoK, AmO. a. phyaiol. Unlei-Biwh. markable exception \ they ooD»Bt each of two long 
astVI.g.g. fieiuous Uihoa, nWoh ate very widely allaled at 
a Bee HeroM, loc. elf. let. III. flg. 1, V a. theh- lowet extremity, i. Dii/bur (toe. dt. p. 

Taf. YI. 1. 1. ' ' Mud of alMua in which ace developtd the larvae of 

32 laelUaea, Argynnis, Zygaeaa, So, Uiese Ichneumonldae ; but this assertion oadoot he 
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Beceptaaula seminis is nearly always simple, round, or OToid, and neeked, 
and is continuous into a usually short, seminal duct/'' A Glandula appen^ 
dicidarU is never absent, and oonsista, usually, of a bifurcate tube, wiicli 
opens into the Ductus seminalis, and only rarelyinto the Oapsula semhtoMs 

With the Tenthredinidae this apparatus is, moreover, formed after a dif- 
ferent type ; the seminal vesicle is a simple deyerticulum of the Tagina, and 
more or less distinct from it, beside, it is defi * tin the accessory gland. '^ 
The eopulatory pouch is absent with all the iiymenoptera as are also the 
GlaTidulae sebaceae with those females which have a sting and a poison- 
gland ; but these sebaceous glands are highly developed with those species 
having an ovipo^tor, into which .last they open, and probably serve some 
purpose connected with the oviposition, partly as sebaceous, and partly as 
excitatory organs. This secretory apparatus consists of a simple or a 
double ramose gland, whose excretory auct receives the neck of a pyriform 
receptacle, or, sometimes, is itself dilated into a vesicular reservoir,'''^ 

With the Orthoptera, the two ovaries are nearly always composed of nu- 
merous, multilocular tubes, which usually open in a singlerow upon the inter- 
nal or estei-nal side of two large and sometimes very long ovaries,'*' The 
seminal rece^itacle often counts of a simple longer or shorter pedunculated 
vesicle, whose closed extremity is dilated into a pyriform vesicle with the 
Psocidae, Forficulidae, Locustidae, Phasmidae and Mantidae.*^" A similar 
Capsuia seminis is often found with the Aorididae on one of the sides of the 
Ductus seminalis and removed from its extremity.''^ Most of the Blat- 

Obaerr. quacfl. BnBim. Inn, i^L p, fi, and in Qer- 
tnar'e iStJlecb. IV. p. 362, XsL n. WiU) Oiost 

femokfl nliioh, Ht hEotC InterT^ lay very moJij .,, . , 

e^£E, elH Bemliia] nceptaCla la vwj lar^ ; we sld« of tbeir upper exLremlty, and onaBtomaBe !d 

SaammerAaoua, Bib. der Vab. Taf. XIX. tig. 3, loo^^Oie manner. Fur all th^ee difEerem^s, see 1 

Lu.li., irhsa Cha RteeplaeubiBt amuinia of a Dafonr, Betbrxch. aur leg Orthopl. ke. Fl. n. 

bmey-bss Is vary mil TepreHnt^.* V. and FL XI. flg. 16^, PL XTM, fig. £M, an 

fH Xhe Qlaninla (^piniiouliirii Is ^ople and Id tlie Add. d. Sc Nat. XIII. isas, Fl. XXI. XXE 

laaerted on the Duetui teninatft vlUi Ihs Ptvco- iFarjcula). 

mallni aod OpiliMaB ; it ia doable. Bud opens BlWitb Forflimla, and Aeheta, the semirial n 

traif and Tiphiaftmarata. 

aa TbBKmJiialKGeptadB 1b double, excftptlDually, , . . ^ . 

^Ith lA/da. doneulated, glandular bodies (Nitzech In Qer- 

se Tliia glandnlar apparatms 1b ^mple and has a mar's Ilagaz. IV. p. SSI, Tai. XI. flg. 3-5), vhloh 

idae i see £. Ba/gur, Beoheroh. H. X. flg. 137- <Mfi!fcr's Arch. 18S7, p. llO^JVit whioli are prob- 
112 (^Pimpla aod Brmim). Thie Dalurallsl caUa ably spermatophorea. With Pet/a, tha seminal 
tbia apparatus Qfande tir^qiie, aa dlBtinguiBhhig reeepta^e Is a simple caecnm, twlEled like a run'a 
4>.h»« *he^/rmde gibi^iFae. With Su-«jir,I hare horD, aod thebaoe of vliich Bupporta several short 

4.i,« .......„■ — . J.,*, ^^^.l- J — I a — 1 ™i — i.,i-.. F..ii:„igg ^Qiandttlaa /^pendicit/aree ?). 

receptaele of Uie Orlboplera cited 
espetiially i£i ' ^—-'-^-^ "•>- 



dar resoivdr i see L, Su/dur, loc. II- Heuachrecken-UDd Ordlai San 
56-161 (Tattla-eda and cimbex). flg. 3, k. (Decticas): i. Diifoia 
Lsousitdae, Acrldidae, Uantidae les Orthapt, Fl. IIL flg. 31, FL IV 

i J ai. 1st' 15V Sg i, c (to- 



saWiUi Uie Lsousitdae, Acrldldae, Uantidae les Orthapt, FL IIL flg. 31, Fl. IV. flg. 43 (.Ic 
and Lttwnuliaae, Hi8 ovarian tc'- ' "' —' ' ■-■ ---''-■-■' i-— '- <-•-• 



ducta. For_flcala ffigaatea haa, inorearer, oti^ iS^ie ffegefiehatilet; De ii 
£ToiatemaI nmlLilDCUIar tnl-"- — '-" '"- -^--^ ■>' ^ *- "" ' - - — -* "'"* 



and Ephanerldae, on tba outer side oC the two ow- 

ali rides a multitude of unllDCti 

pods ceraleacens and Truxalis 

'[5350, nol^ao,] SMalBoZ 






cibyGoOgIC 



>§, 250. THE IN8ECTA, 455 

tidae'^' and Libellulidae'^* have a short, double, seminal reoeptaele, which, 
however, appears to b*; wholly wanting with the Ephemeridae. There is a 
round Bursa copulatrve only with the Libellulidae.^ The glandulai- 
appendages of the vagina are also not found with all the Orthoptera. 
Tkey are wanting with the Forfioulida«, Phasmidae, Perlidae, Ephemeri- 
dae, Libellalidae and Aorididae, but with Dectkus and Locusta, there is 
a sebaceous organ consisting of a dmple, pretty long tnbe,'^ which, with 
the Achetidae, is more or less ramose, and with the Blattidae and Mantidae is 
eomposedof a considerable number of partly simple, partlyramose follicles.'^ 
With the i':'  .roptera, the ovaries' consist always of luultilocaiar tubes. 
With the Hemerobidae, and Myrmeleonidae, there are ten inserted on the 
external side of the two large oviducts,, and with the Phryganidae, their 
number is quite large, but their insertion on the ovidueta is the same.'^ 
The ten with Pa-norpa, and the much larger number with Sitdis, are dis- 
posed vertieillate at the extremity of the oviducts. With Mynneleon and 
JPaTiorpa, the seminal receptacle is a long, pedunculated sac ; and haa, with 
Hemerobms, a single, and with RapAidia, a double Glandt/ia appendicula- 
ris.'^ With the Phryganidae, this receptacle is still more complicated, 
for, beside a long, tortuous accessory gland, whioh is inserted on lie neck, 
or at the base of the Capsida seminis, there is, at the lower extremity of 
the Ductus SBminidis, another and flexuous glandular tube, and a sbort- 
pedunculated reservoir which corresponds perhaps to a oopulatory pouch.™ 
With Sialis, beside two lateral devertioula serving, probably, as copulatory 
pouobes, the vagina has numerous vesicular appendages filled with a dark 
" '  still not understood/* With 3' 



liquid, but the nature of these is still n 

Hemerobms, and Pcmorpa, the vagina receives two simple, 

flesuous, glandular tubes, ^*^ which are probably sebaceous organs, and 

with the Phryganidae, consist of six di^tiform follicles.'® 

With the Goleoptera, the ovaries consist of trilooular, rarely multilocular 
tubes, ''^ which are inserted on thecalyeiform upper estremity of the oviducts, 
in groups of five to ten or even of fifteen to thirty and forty. '*^' Beside 



I, open Into Sie Taglna 41 I,. Du/Bat, VM. V\. XII. fig. 13S, b. ; tai 

tnnnignBiMnmuuuuui ) whfle, wiUi JgrioH, iSera SiKkoai.ia Eeutinget's Zeitsoh. II. lei. XVL 

iH odIv a flit^e Lotig r^cepbu^ \ Bee Hat/Uti, De ^. 16, a. 

LibeUular.puiibuBjeailal, Tub.I.ag.ll-13,Tal). la L. I}uf>»ir,IM.S\.Xll. %. 174, 194, e.o. 

U. flg. la-11, and Tab. IIL tg- 9-11, o., and i, 43 L. Dufour, Ibid. PL XUI. fig. 211. By 

Dujimr, ina. rit. Pi, XI. flg. IMI, d. d. {LSbMvJa, mums o[ tbese glande the tCmsles of Pli^gaaea 

Aeichtvi rtaS. Agrion). See also my manoir on envelop Uieir eggs Willi a gelaUvMna aiflislajioe 



Bi See Ratl^, loc dt. TeJi, I. fig. 11-lS, Tab. annDlar spavD. 

n. tte. la, 13, end Tftli. III. fig. 0-11, b. a The oyarlan lubes axe niulUloeular wiUi tlis 

SflSEe Roese;, loo. dl, Taf. IX. flg. B, i.. and Caraliid8«, Hydmoanthari, OypbonWoe, Telephori- 

Eiibald, Nov. Art. Nat Cm. Joe. cil. p. iii, T^. dae, end Onroulionldae ; in ganatal they nre 

XIV. flg. 1, e. MIocuIar with the Staphyliiidae ; Bee Stem, 

3? See C DufouT, Keoheroh. fto. H. in. flg. VergL Anat. bo. p. 29. 

81, d. (OBcmMiuj, PL IV. flg. 4S (Mintit). It a Xlie orarlea ere multitobular wiUi Uie Cara- 

is Dot eotpileliig that QUb trax-apparatos la as bUae, Hydrousndiari, HydrophilMae, XlUeiidas, 

highly developed nith the Blattidae and UudUae, Chryflam^idae,andCocctQ^ldfle^ while nltJi^^pionf 

found tludr eggB wlldi very apaoioue, moltilacalDr aide; 3eeC£>^/bur, Aon.d. So. Nat. VI, 132B, PI. 

capsnlea, which they cairy abont with tJiem, or XVII.-XX,^ StiCkoiu, in HeuHn^eT^a Zeheoh. 11 

featen to foreign bodies; see Oaede, SeiU'. &o, Xaf.XUI., and££ein,loti^t.1]sr. IlI.-VIII. 
Tat r. ftg. W, 14 (Blatta orlmlalis^, 8nd Roeael, 
loo. olt. Th. IV. Taf. XIL (Maniw). 
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these fitsoioulate, there are, also, here and there, hotrjoidal oyaries, in which 
there are numerous imbricated tubes inserted on a. large calyx of eaoh of 
the oyiduotfl.'** When these tubes are few in number, they are but rareJj 
aJisposed in simple or double regular series. '''^ With most species, the 
Seceptacidum seminis is cuneiform and of ten arcuate ; its internal walls 
&re brown, solid and horny, and it communicates with the vagina or copu- 
latory pouch by means of a long, flesaous, spiral Ductus seminalis. With 
many species, this receptacle is invested with a muscular apparatus, com- 
posed of striated fibres, and which undoubtedly is a compressor. Usually, 
there is, attached to the base of the receptacle, a simple, rarely bifurcate 
or multiramose, Glaadtda appendwulai-is, which is sometimes provided with 
Ji long, flexuous excretory duct,"*'' Sometimes the entire Receplaculam 
seminis is composed of only a simple, rarely bifurcate, somewhat long cae- 
cum, '**' Most of the Hydrocanthari, and some Carabidae, with which the 
Ductus seminalis is inserted on the eopulatorj pouch, have the peculiarity 
that there arises from the Beceptacuktm seminis a special Peeundatory 
canal which opens into the upper portion of the vagina."* A Bursa 
ixypulatrix exists, generally, in this order. With only a few species, it 
consists of a simple dilatation of the vagina, <"' but, usually, it is a rather 
long, muscular caecum, separated from the upper wall of the vagina, and 
sometimes even flexuous when its length is considerable,"^ Veij often, 
the vagina is quite long, curved S-shaped, and passes with the rectum into 
A cloaca-like canal. It has a complicated special muscular apparatus,"'' 
The glandular appendages of the vagina are wanting with the Ooleoptera, 
but, with the Hydrophilidae, there are two multiramose appendages on the 
oviducts, which are probably sebaceous organs.'"' The same fiinction may, 
perhaps, he attributed to the glandular walls of the upper extremity of the 
oviducts of the Staphylinidae and Histeridae,'**' 



ims, Hedii. Zool. II. laf. XVII. flg.  
O Tbe DvuLes are In elsgle ro^B witl 

ra, aDd Hjftlrotfit 



£ Silpka, Dromiua, Calosoma, and other Caia- 
"^ VI, flg. a, 0. n. 



Iroiive s bob L. Uafattr, Aim. d. Sc (Melolentie) ; 'Brandt sni Ratieburg, 
«5, H. vn, flg. M, 31 -, and Slim, fcool. n. Tal. tvn. fin. 2, n. m. (Mcloc) 
in, Ag. 8, le, lar. IV, tig. 9, i, aod BW, In Heuiinger's Zeltseh. II. Car. XIS 

o »iv,.. . ...,,..„ j: — j,^ In MnUir'a Amh. 1837 p. 40B, buter 

Stein, loc c[t. p. W, and Uie cotnt 







■So. Nal. VI. 1826, and lU. 188B, io. ; SieiolO, in (ffydraWiu. fiissipet). WlUi ffjUroMuf pieeui, 

JKli//tr>t Arch. lBST,p.4M, Tif. XX. &g. 1, kbA ukl curBioMei, there are aven tvo kinds of siml- 

SBpHiiallf Stdn, loo. ml. p. 06, with too ooire- DgimB appendneeB. One consIUs of ^b( blfuroalB 

^!-^c Tifi,i .u- in.,,_:j_. [j^ tcaa- Mkles, the ofltBr of dmple tabu Iniertid onlha 

nmpUcaled calyx of tbe ovidnols; aeeL. Dufiivr, Ann. e. 

ie 4 wiiolly wadHn 

B-iu pwTtctatat, Lalhridiui percaiiit, oaiaxui toUIDetei 

launBceros, and Lagria Mria i see Stein, loo, etga by g 

clt- p. 03. Mis^ bo, 1 

fig.B. ' ' 

no with the Hfdrocanlhaii end inrte Cars. 



ab,Google 



■^ 351. THE INSECTA, 



§ S51. 



TheBxteitial Genital Organs ofthe females arc pretty simple with the Ap- 
tera, Hemiptera, Lepidoptera,Coleoptera,withmanyof the Diptera, Ortliop- 
tera, andNeuroptera,andwithsoraeHjmenoptera. The orifice of the vagina 
is supported by an upper, and two lateral ho«iy plates, whose siise and form 
vary according to the species. With only eomc Coleoptera, Diptera, and 
Hymenoptera, the end of the vagina is protractile, appearing as a more or 
less articulated Vagina tubiforTms.'^ These homy plates about _ the 
vaginal orifice serve to support the penis during copulation, and to fitcilitate 
the escape of the eggs during oyiposition.'" With the Aerididae, these 
plates are conical, and in two pairs, one npper, and one under, which 
may be opened and shut in a pincer-like manner. With several genera of 
the Tipulidae, and Asilidae, the (wo lateral plates are very long, and form 
a simple ovipositor {Vagina Hvalms).'''' With Boretcs, mid Acheta, this 
ovipositor is long, and with Raphidia, it is long and aeinaciform. The 
Looustidae have also a similar and very prominent ovipositous sabre, but 
more complicated in that each of its plates is divided into three pieces, 
which are bo disposed that the two internal, soft, are surronnded in a sheath- 
like manner by the four others, which are homy. "With the Tentbredini- 
liae, and with Aeschna, Agrion, and Cdlopteryx, there is an analogous 
apparatus situated at the posterior extremity of the abdomen, and covered 
by two valves, only that its pieces are denticulated In a saw-libe manner, 
and therefore is called saw-ovipositor.'*' With the Siricidae, the ovi- 

SDsiting apparatus is likewise composed of two horny, denticulate plates ; 
ut is more anger-like in its fonn, and, with some species, projects ft.r 
beyond the short lateral valvM.'*' 

The Ichneumonidae, Oynipidae, and Oioadidae have a more or less long 
ovipositor [Terebra), composed of two lateral groove-like sheaths, between 
which plays a kind of sting oomposed of two intimately-nnited horny 
shafts. This sting serves, partly to pierce the sulstance in which tlie eggs 
are to be deposited, and partly to push the eggs along the sheath formed 
by the groove-like valves.'^ All these different ovipositors have a muscu- 
la* apparatus at their base, by which their component pieces are moved. 

With some Libellulidae, there is a peculiar groove-like appendage on the 
penultimate abdominal segment. It serves to receive the eggs at the 



KgmenlB modUliia \ see L. Dufaur, Aim. a. Sc. 1837, p. IH) and by Raljebu!-^ (Porsllnaetten, 

Hat L 1344, p. SB3, K. S.VJ. flg. 18 (Piopkila.). TU. III. p^. I have, also, obaetTed Uiis act wim 

Sudb. &a. I. p. wa. Inf. XII., and Lacardaire, 20&). 

Jntiodniit. bt. ILp. 3611. S Hartig mA Raizeburg ban gliw a detailed 

S irtmoSiO, ftfchoptera, Tifvla, Gtenopho- aeacrtjia™ of the augs r of tliB Bb'tcldae ; it is par- 

ro. A'tUus, Ij^hria. Aidod^ tbeee Kiptera, tinv.l0r\y Vms vitii Siphydria aai Sfrix- 

CteiiaphoraraJ^omisi6par\hiaiarlyd)stlasaiBhei For the oripoiltor of Lhe Hymenoptera, see 

by the tengUi « tba horny pUMb compo^ the HorKg-, Die MtetOtga Deulaobi; p. la i in 

»if™ «.. .n.™j..rBnf iw, .oi..iii.o nviv^iior, SBrmar'j ZsllBiih. nj. p. W( Batselm-g, Ws. 

[.- dlz. ZooLn.p.l45,T»t. XXra. (CjiHipsJ, Fnr 
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f their escape from the vagina, and in tliis way the eggs are col- 
massaa to be deposited in places fit for their incuhatioo.''' 



II. Male Genital Organs. 

§ 362. 

The Testicles, which are double like the ovaries, consist, aometimes of 
two simple caeca, which are more or less long and torose, and sometimes 
of many caeca, very variable as to their forms and disposition. Their 
mode <rf grouping resembles that of the ovaries ; indeed, their whole 
appearance and contour, and the cumber and composition of their varioua 
parts resemble remarkably those of the female organs. With many spe- 
cies, these organs are covered by a lively-colored pigment layer, or envel- 
oped by a special membrane (Tunica vaginalis). 

The two Vasa defereTiiia are of variable length, often exceeding that of 
the body, and therefore making several convolutions in the abdominal cav- 
ity. When the testicles are composed of many caeca, there are often the 
same number of these canals ; but they often unite, on each side, info a 
common duct. Sometimes they have, each, at their lower extremity, a 
vesicular dilatation which may be regarded as a Vesiada seminalis. At 
their point of junction on the Ihietui ^actdatorias, there are usually situ- 
ated two, longer or shorter, ample Glandulae mucosae, which secrete a 
quickly coagulating, granular mucus, which serves, during the eopulatory 
act, partly to fill and distend the Bursa copidatrix together with the 
penis, and partly to surround portions of the sperm, and thereby form 
spennatophores. "' 

§ 863. 

The principal modifications observed with the internal male organs of 
the Insecta, are the following, 

Among the Aptera, Lepisma ia distinguished in having numerous oval, 
testicular follicles, whose Vasa deferentia, after forming irregular ramifica- 
tions, unite in two common excretory ducts, which, gradually enlarging, 
terminate in a Ductus ^aculatoriui at the point of insertion of two arcu- 
ate accessory glands.'" 

With the Hemiptera, the internal genital organs are of very variable 
form,<^ The Pentatomidae have only two simple, pyriform testicles, often 
of a beautiful red color ; at their free extremity they sometimes have 
several constrictions, and thus form the passage to the form proper to 
many Geocorisae, which have seven long testicular tubes united in a fan-like 

' The OTigerooa gtooTO ia short imd triangnlM l Ew llie vatiouB rorma of die ^mple and com- 



tEijfiea;loiig^Gin]atel7«D&i^iDeteaiiddoBel; I, p. 217, nal ^icorilafre, lutrodoct. iio. IL p. 

appllBdsnlDEtUiBabilonHniTlUi.^iA»;a Miliar.- iHi. 

Tated|a[toateatoH!eeiiterlorofaie(ein»legeiiital IV. ^. 2. The PedvJOMae have ouly two 'pairs 

npoQ wUcli, as yet, no lepidoiitsrlat haa tivei any s See i. 'dk/out, Kecheicli, But ICB Hfmipl. PI. 

flel^ IB proliBlily aa oi^etouB aao. X.-X1II. 
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manner.''* Sometimes these seven tubes are gi aiiped into a bundle at the 
upper estreiaitj of eaeli of the two deferent canals.'^' With tJie Oicadidae, 
the testioular tubes are extremely nnmerous and fasciculate in the same 
manner ;'*> while with Psylla, there are only four, and with ApMs, only three 
on each aide."'' The Hydrometi-idae have only two or four long testicular 
IbllioleB, on the sides of which arise the deferent canals. With Pelogonus, 
and Notonecta, there are two pairs of long, spiral tabes, while with Nepa, 
and Ranatra, there are five on each side, long and fiesuons. The Vasa 
deferentia are short with niMt of the Geocorisae, the Psyllidae and the 
Aphididae; but with the Hydrocoriaae, and the Oicadidae, they are long 
and intertwisted. The glandular appendages are highly developed with 
most Hemiptera and often open into the two deferent canals above the 
Ductus ^aculatorius.'^ Bat when these glands appear to be wanting, the 
deferent canals have upon their course, or at their estrenaity, vesicular dila- 
tations which, perhaps, fake their place. '^ With the Pentatomidae, the 
glaadular appendages consist of two to four multiramose fasciculate tubes. 
The Ductus ^acidutorius is then dilated at its base into a kind of vesicle 
divided into two or three lobes, which serve probably as mucous reser- 

With the Diptera, the male organs are much more simple, there never 
being but two simple testicles,™ whose external envelope is often brown or 
yellow. These organs are usually pyriform or oval, but sometimes long 
or hooked or twisted in various ways,'"* The Vasa deferentia are usually 
of considerable length,''^' and open in the upper end of the Ductus ejacu- 
iatorius,'^' always in common with two simple and protty long accessory 
glands. 

With the Lepidoptera, the testicles are always composed of two round 
or oval follicles, often surrounded by a beautifully colored pigment.*"' Very 
often, also, they are so approximated on the median line of the abdomen, 
as to appear fused into a single round body.''^' The two deferent canals, 
after a short course, unite with two simple, long and very flesuoua acces- 
sory glands, and then form a very long and torose Ductus ejactda- 
torius.'-^"' 

* Cepaui, Mitis, Aradai. ' served by L, Diifnar (Ann. d. So. Bat I. ,]S4i, 

S£.J>ioW',Aiin.d.So.Nal.V.I82S,Pl.Vlfig. p. 2(01, and by Loew (Hotae Anat. p. 9, Tab, 

8, 1, md & Ilia Becheccb. aai lea Hjnilpt. PI. Xm. I^JIt.\ Hhiies anoonnC is yety dtt^led and exact. 

fig. IfiU-lM fCiooda, Jpirephora, and tsnu). U The ttsUideB aie long and regolaJlj fiemoua 

S WlCh.4pAf9 brnfenviB, Uie ilx traUcuLu tulm triUb. il^o^ spiral-tbrm vUbJailtu and Baay- 

BTS ooncflntfai^ tm the m^ian Une ot tiip sbdoio- po^on, wbOe those of the Hlppobosoldae are ex- 

Jnal 0»^^ Bn thati tiler might easily be takai lOr a Dsmely hnw^ and very Coroso; aee £,, Duffnir, 



Sn. p. aoT. AcodTding to Jtfarren'e 1^ Strtaiaitiys, alone, has T^7 long and lorose 

;Ann. ^. Bo. Mat 1836, p. 87, PL VI.), deferent canalB. 

uera wouu appear to ba a roal fusion of Lhe teetir. J^ Tbeee two gknds are very long with Hippo- 

caiBrtabairhitAp/iifiperttcae. bosooj ZfoUchopas, Aiilm^ and Strtuionwf ; ta- 

' 'Vn3iJ.raina,l!rtpa,Cicaila,ApliT0phi>ra,aie mosewiUi TrypetawA Fails j vilhLepUs, Ibcy 

tvo ilmiilo glandnlarappeDdaBea, wl^idk arc exlra- are nao^ng.lKli^ replaced, probably, by two svell- 

onUiadlylmigaiidflemonsirlth tl» Clcadldae, are lags sltaated at tbc Imrer exttcmily of Untnoder- 

fnssrted on tha sldeB <tf tjis doferent canals ; whna eteutoaoalB. .Efli^iit and Ssatapje baye tira pab'3 

iriOi ^jiAfA TldiA has tiro, aodwltb ffotimsolrtj of glands, one above, the oliuT below. 

tubs open liito me DuGtaa ejaeulaioriuB, ooa- Hipparchiaf Pontta aol Liparie ; green with 

Joinl^ with the deferent oanaJe- Zvooens and ^sAind. 

B P^lla, Fj/n-liocoris, Velia and Qerris. h. T* auctoui (Hi miiia'sr'i Zrfisci. n. Taf. X. flg. 

Hufour (Redieri^ be) unheBitadn^ly calls tJiese 10) has fbund two soparated teetiolea wilb Ypoito^ 

ftlatatians of the defereot canals FetiouAiB tcm- meitto. Khe to^on ot UiEee crgaoe Is compleCa 

iiimbu- vitbthePaf>[lloaidae,Splilngldae,GQiubyi;id9e, &c. 
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With the Hjmenoptera,"" the testioles present manj ditiereiit forms. 
Beside two simple ovoid testicular follicles,''** there are, not unfre- 
quebtly, also two testioles composed of several long follicles, fascioiilate, 
and surrounded, together with a portion of the torose deferent eacal, by a 
c&mmon envelope ; bat, more commonly, these two testicles are contained in 
ft capsule situated on the median line of the body.*'* 

With the Tenthredinidae and the Siricidae, the testicles are separate and 
distinct, without capsules, and composed of round follicles disposed botry- 
oidally.'^ The two deferent canals are usually pretty long, and have, 
sometimes, at their lower extremity, two vesicular dilatations which, con- 
taining sperm, may be regaidea as seminal vesicles.'^ The deferent 
canals with the Hymenoptera have, usually, two pyriform accessory glands, 
whose excretory ducts unite into a short Ductus ejaculatorius.'-^ 

With the winged Strepsiptera, there are two pyriform testicles provided 
with very short deferent canals, which dilate above the Ductizs ejaadato- 
rms into two seminal vesioles ; but nowhere has an accessory gland been 
observed. 

With the Orihoptera, the two testicles are nearly always composed of a 
greater or less number of foUioies. With the Aorididae, Locnstidae, Ache- 
tidae, Blattidae and Mantidae, they are composed of long ft^ciculated or 
imbricated caeca, which, as with the Hymenoptera, are very often sur- 
rounded by a common envelope, In some species the two groups of testic- 
ular follicles are united into a common mass on the median line of the 
abdomen, by this Tunica vaginalis.''^ On the other hand, the Phasmidae, 
Libellulidae, Perlidae and Ephemeridae, have a mnltitude of round folli- 
cles, disposed hotryoidally around a long dilated portion of each of the 
deferent canals.*^' These last are usually very short, and with the Ache- 
tidae and Locnstidae, only, they are quite long, arid spiral from beginning 
to end.'*'' Many Orthoptera have highly-developed accessory glands sur- 
rounding a short Ductus ejactdatorius, on which they are sometimes dis- 
posed in successive groups.'^ A part of this apparatus, in which are 

Saclmv, AoBt. u. pliyslol. TIntcraucb. lat IV. !S See i, Zhybiir, Kecherch. but k« OrthopL PI. 
(QaitrapashiLjarai' I.-V. There are two disiliicl ISeclcuMe leatldes 

I? L. Du/aur (Utchercb. snt lea Ortbopt, p. wftli Qrylhitalpa, Oecan(Aus, BphifpigeTn, and 
399, PI. V.-X.) has ^lu-nished obserpatJoDa accom- two groups of long, ImbricaledfolliclfswIuiTe'r^. 
nanied wiUi verv manv fiiiurei on O,?. m^?. orv^na Ijio^ista znA JiecijcaB^ The testicles are hued 
lie bed; irtUi Oi 
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situated here and there vesicular reservoirs, secretes, undoubtedly, with the 
Iiooustidao, a substance used in the formation of the sperm atop hores. But 
with, the Phasmidae, Libellulidae and Ephemeridae, the Ductus ejaculato- 
rius is wholly deficient in all kinds of glandular appendages. 

With the Neuroptera, the various geuera present only few modifications iu 
their male genital organs. With Panorpa, the two testicles are very simple 
and ovoid j'^' but with the other species they eonaist of two tufts of long or 
ronnd follicles.'*" With Myrmeleon, and Hemerobius, they are oval and 
surrounded by a distinct envelope. The two deferent canals are short, 
and always have on their lower extremity two long or ovoid accessory 
follicles.'^ 

With the Coleoptera, the male organs vary very much.""' With the 
Carabidae, Hydrocanthari, and Lucauidae, the testicles consist of two 
extremely long,torose oaeca,''" of which each is sometimes enclosed in two 
special envelopes.''^ The Elateridae, Tillidae, Oantharidae, very many 
Heteromera and Coooinellidae, have, on the other hand, a multitude 
of round or ohbng, short follicles, fasciculate, composing the two testi- 
cles, which, '^ in some genera, are here also invested by a capsule.'^' 
With the Hydrophilidae, and Pyrochroidae, these organs are composed of 
numerous short, aggregated follicles, situated laterally over a wide extent 
of the posterior extremity of the deferent canals.''" With the Staphy- 
linidae, and Silphidae, the testicular follicles are pyriform and inserted 
botryoidaliy on the posterior extremity of the simple or multiramose Vasa 
defererUia.'-^ With the Lameilioornes, Oerambycidae, Curculionidae, and 
Criooeridae, these organs are formed after a wholly different type, their 
number being two, sis, or even twelve on each side. They are usually 
round follicles, flattened diso-like, and from which pass off pretty short 
excretory ducts to the extremity of the two common deferent canals.'''' 

The Vasa deferentia, with the Coleoptera, are usually pretty long ; but 
with the Carabidae, Hydrocanthari and Oerambycidae they are very long, 
spiral or torose.""*' With a few species, only, is each of them dilated in its 
course into a Vesicvla seminalis.'^ The aceessory glands are never want- 
ing in this order, and they either open, togefher with the deferent canals, 
into the upper extremity of the Ductus ejacidatoriiiS, or they pass into 
these canals before they reach this duct. In very many specie this gland- 

sr£.DH/irar,locdU^. It2. Hiiee Saammerdimm, Bib. der Nat. T»t. 

S9 See " Dujoar, Ho. cit PL SJI. flg. HIMIO II. Tst X. flV I, 2 (.Ai/itropkUus) ; L. DuTeur, 

SucftoMi, In Beimitiger'i Zeitsch. II. Tat XVI. (Pi/rockToii). 

fig. IS (SiatM, '" The WD taticla are nmlttruDase with Silplm; 

80 Bar the male otgans of the OolsoplEra lo gen- Bee L. Dafaiir, Mm. d. Se. fist. VI. 1826, 1^. VI 

VI. 1826, p. ISa, W. IV.-li. ttJid I.'iaai,p.TB, h Hmnmaticliertts, AnthTibat,lJii!tit i>ni D<i- 

a atagle dew. ' IleaAe L. Dufonr Oia. clt.),' sse Sackow, tn Beu- 

3i Osbitter, Soaritia, and CKinno, have two tinger't Ztltseh, It. Ta(. XL sDd Siraas, Conaid- 
(etlKlea invcalKd by a oapaude. im-i. &o. W. v£. 

nu, Anthriaui, OedeiaeTa, Selaps', Diaaerii, Be. Nat. VI, 1326, fL V. Ag. 1. 
Tene/rrio ; whUe with Bli^a, Pimslia, Mslabris, 39 With Uie Hjdtophiliflae, there is a Tericula* 

Tcleplamu, BiwtricAiu, the £lstsiidae and Coc- dilatation at tbe lower extremitj of the defereul 

vlnelltdH£, their number ia muoh iLTger. o»uials ^ hut; with Aathribt^ay and £Axv,Sj It is jiitu 

B4 Thereifl a Tunica vo^ind^ with C/eruf,3V<- ated at tf.9 opposite extremity. 
ebuta, MyloMi, and whii^, with Gojeruca, 'a 

39* 
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ular apparatus consists of only two simple, longer or shorter caeca,'"' 
which are sometimes quite long and torose.'"' Another series of Coleop- 
tera have four to eight caeoal appendages, disposed in pairs, and variable 
aa to length and volume. One of these pairs is probably only a reaervoir 
for the secreted product of the others.'*^ The Ductus ^acidatorius i% 
always very muscular, and with very many species, quite long and flesu- 
ons, and the penis tJierefore can be widely proti'uded during oopiilation. 

§364. 

The Copiilatory organs of the male Insecta arc valve-lilce or forfioulate, 
horny appendages,™ which are so variable in their form that the most 
allied- species differ, in this respect, widely and constantly.''^ 

BcaJde these proper copulatory organs, 3itaa,ted at the post enoi extremity 
of the abdomen, there are often on the antennae, the paita ot the mjuth, 
the legs and other regions of the body, ausiliary organs uspd for seizing 
and retaining the female, and which have long been objecfs ot caieful 
dMoription in zoology. 

With most Hemiptera, the posterior extremity of the abdomen conceals 
a, homy ca,psule which contains a protractile, tubular pi,nia Withiery 
many Diptera, the copulatory organs project prominently in tbe same 
region of the body, and consist often of two horny valves of different forms 
which envelop a rather long penis. ''' The Lepidoptera, Hymenoptera, 
Orthoptera, and Neuroptera, have two pairs of valves, one internal, the 
other external, which enclose a tubular or groove-lite penis.'* 

The Ephemeridae and the Strepsiptera, only, are distinguished by their 
very simple copolatory organs; for wit-h the first there is only a simple 
penis without a valvular apparatus. This last is replaced by two long, 
small, triarticulated stylets, situated on the penultimate abdominal seg- 
ment and curved inwardly ; while with ihe Strepsiptera, the penis, also 
nated and homy, is so articulated that it can be applied laterally against 
the bd n en I'ke th blade of a kn'fe it its handle. 

W h he L be u dae howe er he o iti e of the Ductus ejacalatorius is 
mo npe ben el o y by two e y small oval valves. But- the 

pens B not wan nj^wth ese Insecta a singularly concealed, together 
w h a ho ny wa ed sem nal ves o e a a fossa situated at the base of the 
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a, Ecb. VI, 91. 
.juupiuH^ Of foU, £ch. Ola. 

Amu, Inf. It. Ech. 93. HeL. 107. Sol. lie. 
iceph. 188, 189. Ceph'f . 211. Ceph'a. 249. 

' Hail. 61. Boh. as. Hel. IM. Torb. 'm 
Eot- 1^. Aiiu. 1Q2. Ac0ph. 13s. Csptt^r. 
213. Copb'd. 248. Cms. 218. Aracb. 303. 
Ins. S3;. 

fljacnialorj, ot spera. CephU 259. 

138. Ann. isi. Oeph'r. SIS. 'cepli'd. 243. 
Oi-ua, 2T9. AraiA. 306. log. SSI. 

reBpiralno- Inf. and Khli. 18. Pol. 41. 

Rat. '133! Aim'. 1^. Aceph. 183. Ceph'r. 
219. Oeph'O. 2es. Crii3, 1S&. Araob, SIL 

., rolaW- Kot.lSS. 



ItalancoTB. Ins. 32^. 

BladdnB, natatory. Acal. SS. Geph'd. 26e. 

Blood. Pol. S9,41. Hel. 110. Ann. ISa. Aus 

191. Ceph'r. 210. Ce^'d. 2frL Omg. S 

Arach.309. Ins. 310. 
Brain. Ann. 118, HJ. Ceph'r. 206. Oepli'd. ! 

Crna. 270. Arwh. BOO. Ins. 328. 
Branobiee. Ech. 89. Ann. ISA, 180. Aoe 

193. Ceph'r. 220. Cmli'd. 263. Orus. 2 

Araoh.312. Ins. SIS. 
BrisUffl. Ann. 145. Aceph. laB. 
Bursa, Needbuni. Ceph'CL 253. 
ByssuB. Aceph. 179. 

C. 

Caecum. Ech. 86,30. Hel. 193, Ann.lS4.Ace 
1S9. Ceph'd. 249. Cms. 279. Acaoh. S 

Cmcb, hepatic. See liver. 

Canal, int«Blinal, Ann. 164. Aceph. 182. 

stony. ' Ech. 76. 

laWtaL Hel. 110. 

Capsule, genilal. Ceph'd. 280. 
egg. Ceph'd. 258. 

Catdo. SeeHinBO- 

Cauity, branchial. Ceph'r. 22(K. 

reBpirBtory. Aoeph. 191. Crua. 485. 

Cells, dii^oniatophorlo. Ceph'd. 233. 
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Ech. 98. Hel. 118. 
a. Ann. 166. AKph. 
CephM. aai. CcnB. Wi.- 



lis, lie. Tori). 128. RoS. 140. 
Aoeph. 198. Caph'r. ^ii. Ctph- 

Bl/lni. Ipi..3a6. 


. PoL2= 
Turb, 121. 


202. Ceph'fl. 283. Cr05. iW. 
Ej^B. Sse Organs of YisioD. 

P. 

Una. Ceph'd.231. Cms. 268. 
Foot. Aceph. 118. Ceph'r. 2M. Cm 


18.258. 


G. 

fleneralion. See Senerative Organs. 
118. Ins. S4S,36S. 

Clauds, albumen. Cspb'r.aSI. 

rfB^anUi! AceplLWa. 

genllal aoceswry. Hel. IW, 



— bermapliraaile. Ceph'r. 221 
-SueaWJ.' Cepii'a..258. 



— saUvatr. Kdi. 8«. Hel. 109. Turb. i2S. 
Rot 136. Ann. 166. Aceph, 190. Ceph'c. 
216. CepU-d. 269. Crua. 230. Araoli. SOS. 

II. 

.si. EdI. 88. Ann. 166. Aoepli. 191. Ceph'r. 
21T. CaptM. 252, 29». Ciua. 253. Araoh. 
BOB. lua.atO. 

Hb^c Aceph. 'ni 

Int-sac. Ocph'^. 256. 

Intestines. Ann. ]6t, Ac?pb- 139, Oeph^- 214. 
Ceph'd. 249. CtBS. 219. Ins. 3SS. Sec akg 
Sigtsllve Tube. 

J. 

K. 

KidneyB. Aceph. 193. Ccpb'r. 223. Csph'i. 
Knobs, fiashy.' Am. 146. 

Im 

LanWru, o( ArlstsUe. Ech. 34. 

Lags, 'CtuB, 2S8. Aclinh. 299. Ina. 3M. 

Ueament, elastic. Aeeph. 1T4. 

Imb. 126. Rot. 136. Ann. 166. Aceph. 
190. Oeph'j'. 216. Ccph'd. 260. Cms. 230. 

LuDga' Ann.'l69?' CcpL'c. 221. Ctna. 231. 

M. 

Mandlbulae. Cms. 218. Ins. 32T. 

Mantle. Acepb, 171. Ceph'r. 202. Ceph'4. 231. 

— _— natatory. Cej*'d. 234. 

Metainorphasij. Pul. &2, AcaL K. HeL IIS. 

Ann. 1S9. Aceph. 200. 
Mouth. Int. 16. Pd. 33. Acal. 61. Bch. 83, 

81. Hel. 107. TnrlJ. 126. Rot ISO. Ann. 
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I M D E X . 



ai4. Ceph'd. 2*2. Crua. i 
loa. 3S1. 
Nucleus, generative. Int. and RM 



(Bsophaena- Ann. 151. Amph. 189. Ceph'r. 

514. Ceph'd. 216. CniB. 279. Araoh. 308. 

, Ins. 33S. 

Oyetcnlom. 



LChiaL. Criu. 28S. 



Oeph'd. 



. 18e. Ceph'r. 2 
vna. 2Te. Arach. 305. ins. ojd. 

— biraVhesd-lika. Pol. 32. 

— [iruie BTsaue. AcEph. im 

— counlalorj. Ann. IM, MI. Ceph't, i 

— generative. Inf. and Uhlz. 20. TuL 



olfaolory. Ceph'd. 246. Cms. 2TS. Araeh. 

.-. — pbasphoreacent. Ina. MT. 
Cms. 2SS. 



. See Eolatory Appiratos. 



. PoLl 



Biit. 1S«. Ana. 131. Aceph. 196. Gepb'r 
S23, 224. Ceph'd. 255, 258. Cms. 238, 289 
Aii>ch. 314, 315. liu. 349, 356, 34T. 

-J — of Sense- Inf. aod Ilhia- 9, 10. PoL 34 
Acal. «D. £cb. 81. Hel. lOS. Turh. 124 
BM. 135. Aim. 143, 150, 151. Aceph. 185 

. 188, 18J. Ceph'r. 210, all, 2X2. Ceph'd 



3»i, 333,336. 



. Hel. 115. Turb. 123. 



. Ceph'd. 244. Arac 



CniB.2TJ. Ara 

rorUcaL Cri 

Oriflce, sIkcbL But 
OrlflooB, genital. Be 



14 Ids. 345. 
Pifl.28. BeeTe 

nf! 9. Pol.' 34.' , 

Ctepli'r.'212. 
305. Ias.£ 



OvipDaitor. Arach, 318. Ine. 332, 351. 
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